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Haj...HOBOCTM M3 acrpoHOMi/ije 3a 2007. 

Y HeKMM CBeTCKMM naconncnMa xojn cy HaMeH>eHM 
nonynapM3au,MjM acTpoHOMMje, mam 6mao xoje Apyre Ha- 
yxe, o6nnaj je Aa ce xpajeM CBaxe roAMHe o6jaBM npMKa3 
OHora niTo je, no MMiiiTtetby peAaxn,nje, xapaxTepncaAO 
roAMHy Koja ce 3aBpmaBa. HapaBHO, 3a to je noTpe6Ho 
Ao6po no3HaBan>e CTpyice Kao m AOCTynHOCT npoBe- 
peHe AMTepaType. 06nnaj npaBA>eH>a OBaxBnx npnxa3a 
Aocrarayha M3 o6AacTM acTpoHOMMje y toamhm Ha 3aBp- 
nieTKy ao caAa HMje nocTojao y „BacnoHn”. IIomTO je 
6poj Hamer naconnca Kojn ynpaBO OTBapaTe nocAeAmn 
6poj 3a 2007, npeA BaMa je npBM TaxaB noxymaj, m CBaxn 
KOMeHTap HMTaAau,a he 6 mtm Ao6po Aomao. 

nocTaBTta ce nMTame HannHa M36opa HayHHMx 
pe3yATaTa Kojn he 6 mtm yxA>yHeHM y oBaxaB M36op. 
Moryha cy Maxap ABa pa3AMHMTa HannHa. Ha npMMep, 
MOAce ce yHanpeA 3aAaTM 6poj pe3yATaTa na OHAa npe- 
TpaACMBaTM AMTepaTypy m OAahpaTM Te pe3yATaTe. flpy- 
m MeTOA 6 m 6mo Aa ce npey3Me Hennjn Beh ypafjeH M3- 
6op, y3 MaAe MOAncjmxau.nje mam AOAaraa ohjammema. 

Y obom 6pojy „BacMOHe” 6Mhe npnMemeH Apyrn 
noMeHyTM nocTynaK. AMepnHxn MHCTMTyT 3a cJ)M3MKy 
C American Institute of Physics, AIP) Ha xpajy CBaxe xaneH- 
Aapcxe roAMHe o6jaBA>yje AMCTy HajnHTepecaHTHnjnx 
MCTpaACMBaHKMx pe3yATaTa M3 cJ)M3MKe 3a roAMHy Ha M3- 
Maxy. Ca Tor cnncxa 3a 2007. roAMHy npey3eheMO noA- 
cxyn Kojn HMHe pe3yATaTM M3 ohnacra acTpoHOMMje. 

y nMTamy cy Tpn pe3yATaTa, xoje heMo y HacTaBKy 
OBor TeKCTa npoKOMeHTapncaTM. To cy: 

1. Hajnpeu,M3HMja a° caAa npoBepa BaAcema Apyror 
JByTHOBor 3axoHa 

2. npBM pe3yATaTM CBeMnpcxe Mncnje Gravity B xojn 
ce OAHOce Ha yBnjame npocTop-BpeMeHa y 6am3mhm 
3eMA>e 

3. nMTame nopeKAa kocmmhkmx 3paxa HajBMm mx 
eHeprnja. 

llpoBepa flpyror hbymoBor 3aKOHa 

/Jpyrn IByTHOB 3axoH je jeAaH oa KaMeHa TeMeA>au,a 
caBpeMeHe cJ)M3MKe. no obom 3axoHy, CMAa Koja rcji yje 
Ha Hexo TeAO y xpeTamy jeAHaxa je npoM3BOAy meroBe 
Mace m y6p3an>a xojMM ce a^to Teno xpehe. OBaj 3axoH 
MMa BeAMxy npMMeHy y acTpoHOMMj m, rAe ce KpeTame 
cbmx HehecxMx TeAa OABnja no meMy. Ta nniteHnuA je 
Ayro no3HaTa, na ce necTO nocTaBTta nnTame excnepn- 
MeHTaAHe npoBepe OBor 3axoHa. flaxAe, y cnTyau,njaMa 
xaAa ce Mory MepMTM Maca m y6p3an>e Hexor TeAa, xao 
m CMAa xoja A^nyje Ha mera, nnTame je Aa am ce Ao6nja 
jeAHaxocT xojy npeABnfja Apyrn hbyTHOB 3axoH. Anpn- 
Aa 2007. o6jaBA>eHM cy pe3yATaTM jeAHor TaxBor excne- 


pMMeHTa, y xoMe je ApyrM PbyTHOB 3axoH npoBepeH ca 
TanHomhy oa ± 5 x 10 “ 14 m/s 2 . ExcnepMMeHT je M3BeACH 
Ha yHMBep3MTeTy y BamMHrTOHy y C A/J, a ynoTpe6A>eHa 
je BeoMa oceTTBMBa Top3MOHa Bara 1 . U,eHTpanHM ago 
MHCT pyMeHTa je TaHxa mMnxa, ohemeHa y u,eHTpy 3a 
Ayranxy TaHxy hmt. noA a^ctbom cnne xoja ce Mepn, 
mnnxa 3apoTMpa 3a Hexn yrao, m m 3 BeAMHMHe Tor yma 
m AMMeH3Mja MHCTpyMeHTa MOAce ce M3panyHaTM BpeA- 
hoct CMAe. OBa HOBa npoBepa IByTHOBor Apyror 3axo- 
Ha MMa, nopeA MHTepeca 3a cjryHAaMHeTaAHy cJ)M3Mxy m 
AB e acTpoHOMCxe npMMeHe. 

• AHaAM3a pOTau,MOHMx xpMBMx raAaxcMja 
noxa3yje Aa nocTojM m T3B. TaMHa MaTepMja, mam Aa 
poTau,Mjy raAaxcMja peryAMme Hexa HOBa (J)opMa 
Apyror hbyTHOBor 3axoHa. nomTO je OBaj 3axoH caAa 
AahopaTopMjcxM npoBepeH TaHHnje Hero MxaAa, cy- 
AcaBa ce MoryhHocT 3a yBo^eme Hexor HOBor ohAMxa 
Be3e CMAe, Mace m y6p3ama. 

• AHaAM3a xpeTama xocMnnxor 6poAa nMOHMp 
11 noxa3yje Aa y meroBOM xpeTamy nocTojM m Hexo 
MaAO y6p3ame xoje ce He MOAce ohjacHMTM no3Ha- 
tmm cJ)M3mhkmm y3pou,MMa. 3a AaA>e aHaAM3e BeoMa 
je BaACHo mTo je Apyrn IByTHOB 3axoH npoBepeH ca 
OBaKO bmcokom TanHomhy. 

Mi/ici/ija Gravity Probe B 

MwcHjy Gravity Probe B pa 3 BMnn cy HACA m C reHc^opfl 
YHMBep3MTeT, y uyuby excnepMMeHTaAHor npoBepaBama 
ABa pe3yATaTa OnmTe Teopnje penaTMBHOcra. Mncnja 
je AaHCMpaHa 20. anpMAa 2004. m npnxynA>aAa je no- 
AaTxe y opOnra oxo 3eMA>e 17 Meceu,n. Oa TaAa Texy 
aHaAM3e noAaTaKa. Y excnepnMeHTy cy ynoTpehTteHa 4 
npeu,M3Ha Acnpocxona xaxo 6 m ce M3MepMAa ABa ecj)ex- 
Ta xoje npeABM^a OnmTa TeopMja peAaTMBHocTM. JeAaH 
je Taxo3BaHM reoAeTCKM ecJ)eKaT - AoxaAHO yBMjame 
npocTop BpeMeHa y 6 am3mhm 3eM7Be, ao Kora aoboam 
meHO rpaBMTau,MOHo noA>e. flpyrn ecJ)exaT hocm Ha3MB 
„3aHomeH>e xoopAMHaTHMx CMCTeMa” m onncyje m3hoc 
3a xojM poTau,Mja 3eM7Be noBnann 3a co6om AoxaAHM 
npocTop BpeMe. 

Y Toxy MMcnje Gravity Probe B M3MepeHa je 
npeu,ecMja Acnpocxona Ha OBoj xocMMnxoj coham xoja 
ce xpeTana no op6nTM oxo 3eMA>e. o6njeH je roAnuntn 
m3hoc oa 6.6 AyHHMX cexyHAM, ca peAaTMBHOM rpemxoM 
oa CBera 1%. KaA 6yAe ypa^eHa A^TaAmnja aHaAM3a, 
onexyje ce Aa he TanHOCT Ao6njeHor pe3yATaTa m3hocm- 
tm nax oxo 0.01%. KoMnAeTHMjn noAau,M AOCTynHM cy 
Ha MHTepHeT aApecn http://einstein.stanford.edu 

1 Top3MOHa Bara je MHCTpyMeHT HanpaBA>eH jom y 18 
Bexy, a xopncTM ce 3a Mepeme CAa6nx CMAa. 
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Jloro npojeKTa Gravity Probe B 


riopeKiio kocmumkmx 3paKa 

HajBi/iuii/ix eHeprnja 

Kocmmhxm 3pan,n cy Hae/iexTpncaHe HecTnn,e 
pa-3;mHMTMx eHeprnja n nopex/ia, xoje HaM flo/iase 
M3 pa37iMHMTMx npaBaua. Otkpmbchm cy noneTKOM 
XX Bexa y TieTOBMMa 6a/ioHa y aTMOccj)epn 3eM;i>e. 
Maxo cy flaBHo OTXpMBeHM, ibmxobo nopex/io Hnje 
cacBMM jacHo. IIoroTOBy HMje jacHO nopex/io xoc- 
mmhxmx 3paxa HajBMiHMx eHeprMja. Kocmmhxm 3pan,n 
MaH>Mx eHeprMja no^no^xHM cy yTMu;ajy pa37iMHMTMx 
MaraeTHMx no^ba xoja nocToje y xocMocy. Ycnefl to- 
ra, ohm cxpehy ca CBor npBo6MTHor npaBija xpeTaita 


Me^yTMM, HecTMu,e HajBMHiMx eHeprMja He ocehajy 
flejcTBo Me^yranaxTMHXMx m Me^ysBes^aHMx MaHeTHMx 
no^a, Taxo ^a npaBu,n M3 xojnx HaM cTM>xy oflroBapajy 
npaBU,MMa xa o6jexTMMa xojn mx eMMTyjy. 

HajxoMn/iexcHMjM MHCTpyMeHT 3a ncTpa>xnBaH>a 
xocmmhxmx 3paxa xojn je Mxa^a HanpaBTBeH je Once- 
-pBaTopMja njep 0>xe ( Pierre Auger) xoja ce Ha/ia- 
3M y ApreHTMHM. TpeHyrao ce rpa^n m n^eHTMUHa 
MHCTMTyu;Mja y CAfl (http://www.auger.org/) . MHCTpy- 
MeHTM OBe oncepBaTopMje perncTpyjy npaBau; flonacxa, 
eHeprnjy m MHore flpyre napaMeTpe xocmmhxmx 3paxa. 
AHa;iM3a pacno,n;e/ie no He6ecxoj ccj)epn npaBau,a M3 
xojnx ,n;o/ia3e xocmmhxm 3pan,n HajBMnmx eHeprnja no- 
xa3a/ia je ^a ohm ,o;o/ia3e M3 npaBau,a y xojMMa bm^mmo 
B enMxe axTMBHe ra/iaxcnje. Y u,eHTpMMa obmx ra/iaxcnja 
cy, xaxo ce ^aHac CMaTpa, BeoMa MacMBHe u,pHe pyne, 
na ce MO>xe cMaTpaTM ^a je MexaHM3aM y6p3aBan>a Hae- 
nexTpMcaHMx HecTMu,a ,0,0 BenMXMx Bpe^HOCTM eHeprMja 
xoje MepM 0>xe oncepBaTopMja Be3aH 3a jaxa rpaBMTa- 
u;MOHa noTta y oxo/imhm obmx u;pHMX pyna. 

Ha cajTy 0>xe oncepBaTopMje npMxpMBeH je je^aH 
MHTepecaHTaH jjeTaTB. Ty oncepBaTopMjy xopMCTM Be- 
TiMxa rpyna MHCTMTyTa M3 BMtue 3eMarba, xojM unHe 
T3B. 0>xe xo7ia6opau,Mjy. Cbm cy ce camacnjin jja 1% 
no^aTaxa xoje MHCTpyMeHTM npMxyne 6ya,e ^ocTynHO 
jaBHOCTM. no ( a,au I M ce Mory xopMCTMTM noTnyHO ctio- 
ho^HO, y3 HaBo^en>e M3Bopa. HHTepHeT a^peca Ha xojoj 
ce Ha/ia3e je http://augerswl.physics.utah.edu/ED/ 

Jli/rrepaTypa: 

• http://www.aip.org/pnu/ 



Hebecxa ccj>epa y ra/iaKTi/iHKi/iM KOopfli/maTaMa (Aitoff npojeKiji/ija) noKa3yje npaeije 27 HajcHa>KHi/iji/ix kocmmhkmx 
3paxa (Kpy>Ki/ifii/i) fleTeKTOBam/ix Ha 0>xe oncepBaTopi/iji/i. l^peeHe 3Be3fli/me cy no/ioxtaji/i 497 AGN yHyTap 75Mpc. 
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SOHO 


SOHO 3a nocMaTpaita CyHija xopncTM 12 MHCTpyMeHaTa 
HMja je M3rpaAH>a n/iOA capa^ite 12 ncTpa^xnBaHxnx TMMOBa xojn 
cy oxynnjin 29 MHCTMTyTa M3 15 3eMazba. fle BeT TMMOBa npe^Bo^e 
eBponcKM HayHHMi^M aox cy npeocTa/ia TpM no# pyxoBOftCTBOM 
aMepMHKMx MCTpa^cMBana. MHCTpyMeHTn xojn cy noMepnan rpa- 
HMii,e y MCTpa>KMBaH,y CyHija cy: 

• Coronal Diagnostic Spectrometer (CDS) - AeTexTyje eMncnoHe 
TiMHMje joHa n aTOMa y CyHHeBoj xopOHn n npe/ia 3 Hoj oO/iacTn 
Ha TeMnepaTypaMa op, 10 000 ao npexo 1 000 000 °C 

• Charge , Element , and Isotope Analysis System (CELIAS) - M3yna- 
Ba rycTMHy m cacTaB HecTnu;a CyHneBor BeTpa. 

• Comprehensive Suprathermal and Energetic Particle Analyzer 
(COSTEP) - fleTeKTyje m xnacncjjnxyje BMcoKoeHepreTCKe ne- 
CTMii,e xoje HaM AO/ia 3 e ca CyHu,a nan M 3 MetjynaaHeTapHor/ 
MeI)y 3 Be 3 ftaHor npocTopa. OBaj MHCTpyMeHT ce y nocMaTpa- 
HbMMa Aonyityje ca ERNE. 

• Extreme ultraviolet Imaging Telescope (EIT) - oMoryhaBa chm- 
MaH>e u,e;ior A^cxa CyHija Ha neTnpn TaaacHe ^y^KMHe y Aaaexoj 
y/iTpa;i>y6nHacToj 06/iacTn. 

• Energetic and Relativistic Nuclei and Electron experiment (ERNE) 

- M 3 ynaBa BMcoKoeHepreTCKe necTnije ca CyHu,a, MHCTpyMeHT 
ce KopMCTM y napy ca COSTER 

• Global Oscillations at Low Frequencies (GOLF) - M3ynaBa 
yHyTpamity cTpyxTypy CyHu,a Mepefrn ocu,Mnau,Mje y cJ)oto- 
ccj)epn fly^c u,e7ior A^cxa CyHu,a. 

• Large Angle and Spectrometric Coronograph (LASCO) - no- 
CMaTpa cno;BHy aTMoccJ)epy CyHija (xopoHa) ao y^aTteHOCTM 
oa 21 mmtimoh KMnoMeTapa. LASCO je Taxol)e KopMCTM m 3a 
nocMaTpaite KOMeTa. 

• Michelson Doppler Imager/Solar Oscillations Investigation (MDI/ 
SOI) - 6e/ie>xn BepTnxajma xpeTaita y cJ)OToccJ)epM Ha mmtimoh 
pa37iMHMTMx Tanaxa cBaKMx 60 cexyHAn. Taxol)e, OBaj MHCTpy- 
MeHT ce KopMCTM m 3 a Mepen>e TioHTMTy^MHa/iHe KOMnoHeHTe 
CyHHeBor MarHeTaHor no 7 Ba. 

• Solar Ultraviolet Measurements of Emitted Radiation (SUMER) 

- ,n;eTa;BHa cneKTpociconMja n;ia 3 Me (TeMnepaTypa, rycTMHa m 
AMH aMnxa) y xpoMoccj)epn m yHyTamitoj xopOHM Ha TeMnepa- 
TypaMa oa 10 000 ,0,0 2 000 000 °C. 

• Solar Wind Anisotropies (SWAN) - je^MHM MHCTpyMeHT Kojn 
HMje ycMepeH xa CyHu,y, Beh ncTpaacyje HannH npocTnpaita m 
MHT epaxu,Mje CyHneBor BeTpa. 

• UltraViolet Coronograph Spectrometer (UVCS) - nocMaTpan>a 
xopoHe y y/iTpazbyOnHacTOM Reny cnexTpa Ha y^aTteHocTMMa 
0,0, 1,3 AO 12 no/iynpeHMHxa CyHu,a. 

• Variability of Solar Irradiance and Gravity Oscillations (VIRGO) 

- Mepen>e T 3 B. CyHneBe xoHCTaHTe CBaxor ^aHa toxom TpajaH>a 
Mncnje. 


BacnoHa Me 


YflK - 524.74 


AP Ci/meaHa Hi/ikohi/iIi 

AcTpoHOMCKa oncepBaTopMja, 
Eeorpan 


CnoHOBCKe cypne i/ihi/i 
CT y6oBi/i nocTaiba 


CBaKaxo je^Ha oa HajcneKTaKynapHnjnx cnnxa 
KocMoca Koje je Xa6noB cBeMnpCKM TenecKon (XCT) 
chmmmo je cJ)OTorpacJ)Mja OpnoBe MarnMHe, oah. 
MecnjeoBor o6jeKTa 6poj 16 ( Hester et al 1996). C/inica 
TaMHor MonexyncKor oOnaxa Kojn „HarpM3a” mhtch- 
3mbho 3paneH>e oOnnnater jaTa 3Be3Aa cnempanHe Kna- 
ce O, NGC 6611, ca MCKp3aHMM cnon>aiiiH>nM o6oaom, 
Mcnpeceu;aHMM M3Ay>KeHMM cnonceHMM cTpymypaMa, 
He npMKa3yje, Me])yTMM, jeAMHCTBeHM o6jeicaT. BpojHM 
cy npMMepM obmx T3B. cnonoecKux cypnu mam cmy6oea 
nocmawa, MMeHMMa necTo M3a6paHMM no ckaohoctm- 
Ma ayTopa. 
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Oii/ixa 1. 

C;iMKa 1. Aaje H a CHMMaK, BennHMHe 4.8'x5.7' cnonoecKe 
cypne T3B. Kpanjnu.e y oxpeTy (eHr. Dancing Queen) y 
6 tim3mhm 3Be3AaHor jaTa NGC 7822 ( Gahm et al 2006). 
JeAHO oa npBMX A£Tan>Hnjnx onncnBatba o6jexaTa 
nonyT OpnoBe MarnMHe mam Kpa7BMu,e y oxpeTy, Ha- 
na3MM0 join koa MMHKOBCKor ( Minkowski 1949) Kojn 
je 48 -mhhhmm TenecKonoM nanoMap oncepBaTopMje 
(J)OTorpacJ)Mcao o6nacT OTBOpeHor 3Be3AaHor jaTa NGC 
2244 oKpyAceHor pacnpocTpTOM AM(J)y3HOM Mar/iMHOM 
HMje A^noBe no3HajeMo Kao NGC 2237, NGC 2238 m 
NGC 2246. noKa3ano ce Aa MamMHa MMa eMncno- 
hm cneKTap, ca jacHMM nnHnjaMa BOAOHMKa, H a Kao m 


AMHMjaMa j0HM30BaHMX aTOMa (O III), (O II) M (H II). 
MamMHa je OKpynceHa oah. ypoiteHa y TaMHM, Henpo- 
3MpHM MaTepnjan. lIoKa3ahe ce Aa cy cnoHOBace cypne 
yoOnnajeHa nojaBa Ha KOHTaKT-noBpniMHaMa M3Mel)y 
o6nacTM Bpno Bpyher aTOMcxor raca, ca TeMnepaTypa- 
Ma peAa 10 000 X, n o6/iacTM xnaAHor MoneKyncKor n 
aTOMcxor raca, ca TeMnepaTypaMa peAa 10 K. Hajnemhe 
mx Ha/ia3MM0 y HenocpeAHOM oKpynceity MnaAMx 3Be3- 
AaHMx jaTa, ca npeTencHo 3Be3AaMa paHMx cneKTpanHnx 
Knaca O m B, a nnja je CTapocT peAa 10 6 roAMHa. npe/ia3 
M3Me^y npeTencHO HeyTpanHor m MoneKyncKor raca m 
joHM30BaHor aTOMcxor BOAOHMKa HMKaAa HMje oniTap 
m „hmct” Beh nocTeneH m cnojeBMT. Ha npMMepy Ml 6, 
y3 npeTnocTaBKy Aa je Mar/iMHa yAan>eHa 1.9 kpc, Monce 
ce jacHO BMAeTM CTeneHacTa npocTopHa pacnoAena 06- 
nacTM H , SII m OIII 3paneH>a, nnjn cy cnojeBM Ae6n>MHe 
oko 200 AJ. 

Ki/meMaTi/iKa cyp/ii/i 

HeKo/iMKo ManMpaH>a oOnacra cypnn y hmacmm 
poTau,MOHMM npena3MMa Monexyna 12 CO, 13 CO mam 
C ls O, noKa3aAO je Aa cnempanHe AMHMje MoneKyncKor 
raca yrnaBHOM MMajy IaycoB o6amk, aAM m Aa nocTojM 
npMMeTaH T3B. rpaAMjeHT 6p3MHe, oah. 6p3MHe ueH- 
TpoMAa HMcy KOHCTaHTHe hm Ay>K oce cypne hm no- 
npexo oce. flocaAanm>a nocMaTpan>a Hajnemhe MMajy 
npocTopHy pe3onyu,njy oa O.lpc ao 0.4pc, y 3aBMCHO- 
ctm oa MHCTpyMeHTa KojM je KopMniheH, (J)peKBeHu,Mje 
nocMaTpaHMx npena3a m yAan>eHOCTM cry6oBa. Benn- 
HMHe caMMx cypnM BapMpajy m y oncery cy oa l-10pc, 
Aox cy Ae6;BMHe 3a peA BennHMHe Man>e oa 0.1 -lpc. 
IpaAMjeHTM 6p3MHa yoneHM cy Taxo y nerapn M3a6pa- 
Ha o6jeKTa ( Gahm et al 2006), caohobckmm cypnaMa 
Kpan>nu,a y OKpeTy y NGC 7822 (cnMKa 2. npMKa3yje 
rpMA ypa^eHMx Mana, Kao m BennHMHy rnaBHor cHona 
TenecKona KopnmheHor 3a nocMaTpan>e CO (1-0) po- 
Tau,MOHor npena3a), 3aTMM Ocnn,a y IC 1805, EeTMeH y 
DWB 44 m OpaHu,ycKM Kn>yH y Po3eTa MarnMHM, anM m 
y OpnoBoj MarnMHM m BpaTy no3HaTe MarnMHe Koitcxa 
rnaBa. 

YoneHM rpaAMjeHTM 6p3MHa HopManHO Ha oce 
CTy6oBa, 03HaneHMx AoroBopHO Kao V(x), a y hckmm 
cnynajeBMMa m jyyyK caMMx oca, V(z), peAa cy V(x) ~ 
1-lOkm/spc 1 m V(z) ~ 10-20km/spc A Ca cnMKe 2. je 
bmatbmbo Aa je y MHTepnpeTan.njn nocMaTpama 6 mt- 
ho y3eTM y pa3MaTpaH>e m (J>aKTop nonyiteHocTM 
3paneH>eM CHona rnaBHor nncTa Tenecxona. nopel)eH>eM 
6p3MHa cypnM oah. CTy6oBa ca 6p3MHaMa MoneKyncKor 
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C/ii/iKa 2. 

o6naxa H3 Kojnx „M3Bnpy” noKa3ano je fla ce cTy6oBM 
ya,aTi>aBajy o,n; u,eHTapa HII peraoHa o,o,h. op oOnacTn 
SBesflaHMx jaTa nnje je 3paneH>e 3Be3,n;a Tj. KOM6nHOBa- 
hm 3Be3,a,aHM BeTap n o^roBopaH 3a o6pa30Ban>e Mexy- 
pa Tonnor, joHM30BaHor raca. 

rpa^MjeHTe 6p3MHa MOfleTinpann cy n Gahn et 
al. (2006) n Pound et al. (2007) noTia3efrn o# nomy- 
ho flpyrannjnx Modena. Y npBOM cnynajy CTy6oBM cy 
nocMaTpaHM Kao rac KOHCTaHTe rycmHe, KOHCTaHT- 
He TeMnepaType eKCijHTan;nje CO o^h. KMHemHKe 
TeMnepaType raca, o,n,pel)eHe onTMHKe jj,e6jbmne y 06- 
jiMKy 3aceneHe Kyne Koja pompa Kao HBpCTO Teno. 
Ako je 3paneH>e CO oiitmhkm Henp03MpH0, y npBoj 
anpoKCMMaijMjn CBe ctiohobckc cypne pompajy Kao 
KpyTo Teno. floflarao, nocTojn n ncTe3aH>e ^y^K oce. 
M 3panyHaTa 6p3MHa pOTan,nje cry6oBa m3hocm o# 
~ 0. 1-0.7 km/sO. lpc 1 , a nepnofl poTan,nje 0,0, 0.8 ^o ~ 
7xl0 6 ro^MHa, hito je ynope^MBO ca CTapomfry caMMx 
3Be3^aHMx jaTa. 


O i/i 3 i/i hk i/i napaivieTpi/i 


Y3MMajyhM jj,& ce MoneKyncKM rac y „cypnaMa” Ha- 
na3M y CTamy TioKaTme TepMOflMHaMMHKe paBHOTe>Ke, Te 
rz je 3paneH>e CO oiitmhkm Henpo3HpHO, M3 TeMnepa- 
Type cjaja /iHHnje Moryfre je M3BecTn hckotihko Ba>KHnx 
(J)M3nnKnx napaMeTapa. V caMMM CTy6oBMMa KHHemH- 
Ka TeMnepaTypa raca je oko 30-40K, /inHnjcKe rycTMHe 
MoneKyna BO^OHMKa cy y oncery o^ lxlO 21 cm 2 ,n,o ~ 
5xl0 23 cm 2 , ca cpe,a,H>OM BpeflHomfry oko 2x10 22 cm 2 . 
rycTMHa MoneKyncKor raca je y oncery ~ 3xl0 4 -2xl0 5 
cm 3 , uito o^roBapa Bpe^HocmMa eKCTMHKn,nje A b = 
1-60 Mar. 3a caM Mo/ieKynacn o6naK M3 Kora „cypne” H3- 
Bnpy OBe BennnnHe nMajy 6 mtho flpyrannje Bpe^Hoern 
- TeMnepaTypa raca je Hn^ca, ~ 10K, TinHnjcKe rycmHe 
MoneKyna BOftOHHKa Kao n caMa rycmHa MoneKyncKor 


raca cy 3a pep, BennnnHe Hnncn o^ o^roBapajyhnx y 
cypnaMa. OnmnKa eKCTMHKn,nja je ^o 3 Mar. YKynHa 
Maca CO raca y cyp/iaMa je y Bpno mnpoKOM oncery, op 
caMO ~ 2M @ KOfl OpamiiycKor KTtyna y DWB 44, na po 
naK 300M @ y je,a,HOM ofl cry6oBa M16. 

Ako nome^aMO HaBe,o,eHe Bpe^Hocm 6p3MHa 
poTan,nje, n noje,a,HOCTaBTi>eHo pa3MaTpaM0 CTy6oBe 
Kao xoMoreHe pvLjnAnppe Kojn pompajy nonyT KpyTor 
Tena oko oce, ,n,o6nfreMo pa je yraoHn MOMeHaT „cno- 
hobckmx cypTin” y oncery I ~ 3xl0 48 -2xl0 5 ° kgm 2 s~ 1 . 
3aHMMZbMB0 je ynope^nm OBe Bpe^Hoern ca yraoHMM 
MOMeHTOM 3Be3^e Ha r/iaBHOM HM3y, Mace 10M @ Koja 
pOTnpa 6p3MHOM o/i, 200 km/s n Kojn m3hocm ~ 10 45 
kgm 2 s J - Behn je 3a Bnrne o/i, neT pe,n,OBa BennnnHa! 

TnnnnHa nyMMH03HOCT ijeHTpaiiHnx 3Be3/j,aHnx 
jaTa je l-5xl0 6 L @ , a TeMnepaTypa n rycmHa eneKTpoHa 
y joHH30BaHOM raca 3Be3/j,aHor BeTpa oko T ~ 6000 - 
6500K Mn ~ 10-50 cm 3 . Bp3MHa eKcnaH3nje HacTanor 
cJ)poHTa o/i,H. cnoTtamiBe TBycxe Mexypa Hnje BennKa, 
pepa je 10 km/s. CaMe ctiohobckc cypne ce Hana3e y 
CTan>y paBHOTe^ce npnmcaKa. CnozbamiBn npnTncaK 
joHM30BaHor raca je P=2m p n.c. 2 , vpe je m p Maca npo- 
TOHa, c. TepMaTma 6p3MHa 3ByKa (mo>kc ce npou,eHMTM 
M3 Hnp. SII nnHnja n TnnnnHO HMa Bpe^Hoern oko 20 
km/s) a n. 3anpeMMHCKa rycmHa joHM30BaHor raca (~ 
10 3 cm 3 ) Kojn HMa Bpe^Hocm ofl oko P./k = 9xl0 7 cm 3 
K. YHyTpannBn npnmcaK HeyTpanHor MoneKyncKor 
raca mnnnHO HMa Bpe^Hocm o^ oko P n /k ~ 7xl0 7 cm 3 
K. UJto ce mne npMTMCKa 3panen>a, panyH noKa3yje pa 
je no pe/i,y BennnnHe ynope/i,nB ca Bpe^HoemMa racHor 
npnmcKa. CaM no ceOn, npMmcaK 3panen>a je pobojbho 
CHa>KaH pa y6p3a „r7iaBe” cypnn opn. (JiopMnpa nocMa- 
TpaHn rpa/i,njeHT 6p3MHe Ha ^amj y^aTBeHOcm m y ne- 
pnofly op HacTaHKa caMnx 3Be3/i;a y jaTy. 

Teopuje HacTaHKa u MameTHa non>a 

npBn TeopnjcKM Mo^eTiM HacTajm cpe/i,nHOM 
1950-mx, nopeKno m CTpyKTypy chohobckmx cypnn 
o6jamn,aBa7iM cy PejnM-Tejnop HecTaOnnHomhy Ha 
flOflnpHMM noBpninHaMa MoneKyncKMx o6naKa r^e je 
Te^cn o/i;h. rynihn, y obom cnynajy MoneKyncKM rac „Ha- 
nerao” Ha naKinn, o^h. pd)n cnoj raca, y HanieM cnynajy 
aTOMCKor raca npn neMy pojia3w ^o (JiopMMpaKba „khm- 
HOBa” Te^cer raca y /i.o/i.npHOM cnojy naKiner raca. Obm 
Mo^enn cy KacHnje Ha/i,orpa^eHM Ha Bnrne HannHa, 
Hnp. yK7ByHHBan>eM CHa>KHnx 3Be3/i,aHMX BeTpOBa. Barn 
Ha npnMepy OpnoBe MarnnHe noKa3aHo je pa Pejim- 
TejnopOBa HecTa6nnHOCT He Mo>Ke pa 6ype o/i,roBopHa 
3a HacTaHaK chohobckmx cypnn. OcHOBHa jepna^mna 
KpeTama PT-KnMHOBa noKa3yje pa 6ypyhm pa cy ktim- 
hobm y ochobm y cTamy cno6o/i,Hor uapa , 6p3MHa 
KTiMHa, V(x), Tpe6a pa pacTe ca KBaflpamnM KopeHOM 
ypajbenocTw , x, ofl KopeHa/rnaBe KTiMHa, opn. 


y(x)-v 0 =[g(x-x-o)] 1/2 , 


rpe je g y6p3ame KTiMHa n V 0 = V(x Q ) T3B. 6p3MHa KTiM- 
Ha y KopeHy KTiMHa o/i,h. 6p3MHa MoneKyncKor o6naKa y 


CJIOHOBCKE CYP/1E MJ1M CTYBOBI/1 nOCTAhtA 
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oflHocy Ha Hac ( local standard of rest). M 3 CO Mana M16 
ypat)eHe y CO (1-0) poTau,noHOM npena3y ca npocrop- 
hom pe30/iyu,Mjc>M Ha yn,azbeHocm M16 0 , 11 , oko 0.1 pc , 
MSBe^eHa je 3aBMCHOCT MepeHe npojeKTOBaHe 6p3MHe 
(V-V 0 )xsin(i) 0 , 0 , npojeKTOBaHe yn,azbeHocm 0 , 0 , KopeHa 
„K7iMHa” (x-x 0 )xcos(i) 3a CBa Tpn CTy6a. CaMo y CTiynajy 
je,o,Hor CTy6a m 3 a MHK7inHan,njy i=10° PT-6p3MHa ce 
MaprMHanHo caazKe ca 3aKOHOM V(x) ~ sqrt(x). Kaxo 
je Mano BepOBaTHO fla je caMo je^aH cTy6 HacTao Kao 
nocneflMu,a PT HecTahnTmocm, ,o;ok ocTajia ,o,Ba Hncy, 
nocMaTpanKa npecyo,a Teopnjn HacTaHKa ctiohobckmx 
cypnn Kao nocne^Mu;a PT HecTahnTiHOcm HenoBozbHa 
je. 

OBaj npBM MOflen Haflorpa^eH je n flennMMHHO 
M3Men>eH KacHnjnM yKZbyHMBaiteM ymijaja 3Be3fla- 
hmx BeTpoBa (Hnp. Pound 1998). Cne,n,ehn y HM 3 y cy 
Mo,o;e7in Kojn noiia3e 0 , 0 , Beh nocTojehe HexoMoreHO- 
ctm MonexyncKor 06 /iaKa nnje aoxanHe KOH^eH3au,Mje 
3aycTaB>r>ajy HanpeflOBarae joHM3au;noHor (jrpoHTa m 
CTB apajy je3rpa KOMemor o 6 nnKa o^h. ctiohobckmx 
cypTiM ( Reipurth 1983). 

OeHOMeHOTioniKM CTiMHaH je m Mo^en Pikel'ner 
(1973) Kojn HacTaHaK CTyhoBa joHM30BaHor raca 
o6janm>aBa npocmpaiteM TtycKn y okotihom xna^HOM 
MoneKyncKOM racy 3pHacTe CTpyKType. 3rpynm>eHa 
je3rpa he y6p3aBaTM cnopnje, m cjropMnpahe ce flyran- 
xe KOHnacTe CTpyKType ynpaBZbeHe xa u,eHTpy TtycKe. 
Bapnjaijnje Ha TeMy cy n MOflenn Kojn nocMaTpajy 
MHTepaKu;njy M3Mel)y cJ)poHTa joHM30BaHor raca 
m y^apHor cJrpoHTa Taaaca excnaH3Mje raca, xao m 
KOM6MHau,Mje yTMii;aja (})OTojoHn3an,nje m 3Be3^aHMx 
BeTpoBa Ha MoneKyziCKn o6naK mtim ^ncJ)y3HM rac. 

MameTHa no/ba 

Je^aH o^ peTKMx Modena Kojn He caMo fla pa3MaTpa 
ymijaj MarHeTHor noTBa, Beh My flOfleTByje npecyzpiy 
ynory y cJ)opMMpaH>y ctiohobckmx cypnn je KapnxBMCTOB 
Mo,o,e;i ( Carlqvist et al. 2003). Ako na>KZbnBnje nornefla- 
mo, BehnHa CTyhoBa Hncy mohoumthc CTpyKType, Ha- 
npoTMB, cacToje ce M3 MHoniTBa (jinnaMeHaTa pa3nnHn- 
Te rycTMHe, Kojn cy necTO ncnpenneTaHn. Y noje^MHMM 
cnynajeBMMa jacHO je Bn,o,zbnBa nax m CTpyKTypa ,o,bo- 
CTpyxor xennKca (cnnKa 3, OpaHii,ycKM KTtyn). CMaTpa 
ce ^a je y nnTaity npnpoflHa nocne,a,nn;a pOTan,nje cypne 
oxo fly^cHe oce, ohpTaj MacMBHor Bpxa cypne, o^h. „rna- 
Be” noBTianM 3a co6om cjinnaMeHTe Kojn 3rpyniH>eH>e 
noBe3yjy ca noBpnmHOM zbycxe y eKcnaH3njn. HejacHO 
je m ,o,a7Be xaxo ce noHeran yraoHM MOMeHaT MoneKyn- 
CKor ohjiaxa npeHocn Ha cypne. Moryhe je ^a je ynora 
MarHeTHor nozba npecyzpia. lIoMeHyTM KBannTaTMBHn 
Mo^en no^pncaH je Mo^enoM aHanornje - enacmn- 
hmx MarHeTHMx Tpaxa, Kao m HyMepnnKMM Mo,o,enoM y 
ochobhmm u,pTaMa Ha;ia3e ^a: 

• MoneKyncKM o6nax Kojn ce Hana3n y 6tim3mhm HII 
o6;iacTn HMje xoMoreH, hmtm npeoBnal)yjyhe 3pHacTe 
CTpyKType. BpojHa cy 3rpyniH>eH>a raca y ohnnKy M3- 
,o,y:>KeHnx, KOHHacTMX CTpyKTypa. 

• 3Be3^aHM BeTap OB 3Be3^a y ueHTpanHOM jaTy Bpe- 



C/ii/ma 3. 

MeHOM cJropMMpa n>ycKy Tonnor m pel)er raca Koja ce 
nmpM m y npaBu;y MonexyncKor o6naxa m o^rypyje 
rac o^h. MameTM30BaHe (JrnnaMeHTe MoneKyncKor 
raca. Yko^mko cJ)MTiaMeHTM Hncy npeBMine MacMBHM, 
ocTahe noBe3aHM ca noBpnmHOM eKcnaH^Mpajyhe 
TtycKe. 

• xaKo je MarHeTHo nozbe 3aMp3HyTO y racy, o^ kotim- 
HMHe cnnpaTiHe CTpyKType MameTHMx u,eBM 3aBMCM 
m o6timk cJropMMpaHe cypne. 

npou,eHy BeTiMHMHe MarHeTHor nozba y cypna- 
Ma Moryhe je ypa^MTM nona3ehn ofl jannHe yxynHor 
MarHeTHor no>r>a y ohnaxy ^a je B Q = k x n 1/2 r^e je n ry- 
CTMHa raca m k x = 1.6x10 13 T m 3/2 KOHCTaHTa ^o6njeHa 
OpojHMM nocMaTpaiBMMa. 06pa30Ban,e MarHeTM30Ba- 
Hor cJ)MnaMeHTa caOnjaiteM noxanHMx KOHfleH3au,Mja 
raca, 36or 3aMp3aBan>a MarHeTHMx TiMHMja cnna, hoh- 
rMTy^ajiaHa KOMnoHeHTa no>r>a Mopa ce noBeha ca 
noBehaiteM rycTMHe raca. Moryhe je n fla rycTMHa raca 
Bapnpa ^y^c oce (JrnnaMeHTa, 6e3 npoMeHe Bpe^HocTM 
MarHeraor nozba. MarHeraa eHepmja cjioHOBCxe cyp- 
zie ce Mo>Ke ao6mtm MHTerpau,MjoM rycTMHe MarHerae 
eHepmje ^y>K oce CTy6a m MMHMMaTiHa KOTiMHMHa Mar- 
HeTHe eHepmje he 6 mtm je^Haxa W m0 = {k x 2 Mj/{2 \My 0 
<m>}, r^e je M s Maca cnoHOBCKe cypjie, <m> cpe^ita 
Maca HecTMU,a raca (Mopa ce ypanyHam m ^onpMHoc 
He, He caMo H). 3aMeHOM KOHCTaHTM ^ohnjaMO fla je 
W m0 [J] = 5.1 x 10 36 M @ [M @ ], o,o,h. 3 a TMnMHHe chohob- 
CKe cypne y pacnoHy W m0 =l x 10 37 - 2 x 10 38 J. CMaTpa 
ce ji, a je npaBa Bpe^HOCT jaHMHe MarHeraor no;i>a Beha 
3 a oko pefl BeziMHMHe, Te je MarHeTHa eHepmja ctiohob- 
ckmx cypzm HajBepOBamMje 3a pe,o, BenMHMHe Beha m 
o^ pOTau,MOHe m TepManHe eHepmje! Ha Kpajy, naxo cy 
MarHeTHa nozba yHyTap cypnn cno^ceHe Mopcjroziomje, 
Maraeran npMTMcaK cnoTtaniiter, ^aTiexo ype^eHMjer 
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MaraeTHor no;i>a ^Mc^ysHor raca jannHe ~ \i iG Hehe 
yHMinTMTM cTy6oBe. KaKo cy n u,eHTpM(J)yra7iHe cn/ie 
Ha noBpniMHM CTy6oBa penaraBHO cna6e, Moryhe je fla 
CTiOHOBCKe cyp/ie oncTajy je^HocraBHOM paBHOTe>KOM 
cnoTtanifter m yHyTpannter racHor npMTMCKa. Ho, Bpe- 
MeHOM, eBonyijnja hmhm cBoje m „(})0T0-ncnapaBaH>e” 
he noTnyHO yHMiHTMTM cryboBe nocTama. 

3Be3AaHe KoneBKe? 

Ha noBpniMHaMa ctiohobckmx cyp an yoneHO je 
Tyu,e T3B. „jaja” o^h, McnapaBajyhMx racHMx r/io6y- 
71a (EGG-s, aKpoHMM oa eHmecxor Evaporating Gass 
Globules ), 3HaTH0 Mamnx Bep3Mja cypnn, M3pa>xeHnx 
T3B. „rnaBa” m „penoBa” yxa3MBa;io je Ha MoryhHocT 
jj, a cy ynpaBO to MecTa HacTaHKa hobmx 3Be3,o;a. CaMO y 
OpnoBoj MarjiMHM je yxynHO OTKpMBeHO npexo 70 obmx 
racHMx r/iobyna, ca npeHHMu.MMa „r;iaBa” y oncery oji; 
300 , 0,0 Max 2000 AJ. Y noTpa3M 3a npoT03Be3,a;aMa jom 
je paHMx 1980-mx OBa obnacT nocMaTpaHa fleTaTBHnje y 
bnncxoM IC flOMeHy, 3aTMM m Ha HeniTo BehnM Ta/iac- 
hmm fly^MHaMa, Te m y MM/iMMeTapcxoM noflpynjy, ann 
flo CKopa npocTopHa pe307iyu,nja HMje oMoryhaBana 
CTaTMCTMHKM 3HanajaHO pa3MaTpaH>e. npBa, BeoMa 
oceTTBMBa nocMaTpama Ha 1-2.5 MMKpoHa, npocTopHe 
pe307iyu;Mje or CBera 0.35" (Ha y^aTteHOCTM M16 exBM- 
BaneHTHOM 0.003pc) ypatjeHa Ha BeoMa BennxoM Tene- 
cu,ony (VLT, or eHr. Very Large Telescope) EBponcxe 
Jy>KHe oncepBaTopMje ( McCaughrean & Andersen 2008) 


noica3a/ia cy ^a BehnHa „jaja” HMje HMKaKaB 3aMeTax 
hobmx aBesfla, Ma^a oko 15% noica3yje MH ( n I nxau I nje 
o npou,ecy Hacrajama hobmx 3Be3,a,a Mane Mace, xao 
m 6paoH naTyTLaxa. Ha Bpxy ^Ba 0 , 0 , TpM cTyha M16 
yoneHe cy m M/ia^e, BeoMa MacMBHe SBes^e. He Tpe6a 
rybura M3 BM^a HMH>eHMu,y a je noMeHyTM npou,eHaT 
jjnno^HMx jaja” flomn hmmmt, CBaxaxo nocTojM jom 
np0T03Be3,n;a m y obom TpeHyTxy caxpMBeHnx M3a Be- 
na (IC) Henpo3MpHor raca. Taxol)e, He 6m Tpeba/io hm 
A a norayHO 3a6opaBMMO u,e/iy cnnxy - y obom c/iynajy 
ob/inmte 3Be3^aH0 jaTO NGC 6611, y3pox HacTaHxa 
caMMx cypnn, xoje je y npoTexnnx Hexonnxo mmhmo- 
Ha roflMHa Beh obpa30Bano xn^afle SBes^a. a hm je 
cJ)opMMpaH>e hobmx 3Be3R2L Ha noBpniMHaMa cypnn ca- 
mo 3aBpmeTax ^aBHO 3anoneTor pajama 3Be3,o;a y OBoj 
oOnacTM, noxa3ahe BpeMe. 


„Elephant trunk" or "Pillars of 
Creation" - Silvana Nikolic 

The present paper describes modern approach to the 
problem of origin, dinamics and phisical properties of 
very common structure in galaxy nicknamed „Elephnat 
trunk”. The paper is based to some extend on the autors 
reaserch results. 



fycri/i, Henpo3i/ipm/i ob/iaiji/i npaiiii/me y o6/iacn/i Hacrajatba 3Be3fla IC 2944 
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fopaH Fla bi/i h i/iTi 



KpaTep - Je3epo 


AHanM30M no^aTaxa ca neTeimu,e Mars Reconnaissance 
Orbiter y oxBMpy ^Be o^BojeHe HayHHe CTy^nje, MCTpa>xMBaHM 
cy floiium flo He^BOCMMCTieHMx 3axTtyHaxa o nocTojaity Bo^e Ha 
noBpniMHM Mapca y flaBHoj npomnocTM. 

Y jy/icKOM MSflaay naconnca Nature o6jaB7teH je paji; MCTpa- 
>KMBaHKor TMMa ca yHMBep3MTeTa IJoh Xohkmhc (Johns Hopkins 
University Applied Physics Laboratory in Laurel , Md.) y KOMe je 
noKa3aHo fla cy orpoMHe noBpniMHe npeKpMBeHe MMHepanMMa 
rnMHe, Koja ce Mo>xe cjropMMpaTM je^MHO y npucycTBy Bo^e. Ilo- 
MeHyTM MMHepaTiM T3B. (J)M7iocM7iMKaTM, yxa3yjy ^a je Ha noBp- 
niMHM Mapca npe 4,6 , 0,0 3,8 MMimjap^M ro^MHa 6 mho Bo^e xoja 
je Meitana Tex cjropMMpaHy noBpniMHCKy xopy. OBaj nepMOfl y 
MCTopMjM Mapca o^roBapa pa3 r a,o6;Ly y KOMe cy nnaHOBM CyHHe- 
Bor CMCTeMa npona3Mim xpo3 cj)a3y MHTeH3MBHor 6oM6apflOBaH>a 
noBpniMHe 0 , 0 , CTpaHe acTepon^a m KOMeTa. IIpoHatjeHM MMHepa- 
TiM, Taxolje yxa3yjy m Ha HaHMH Ha xojn je Bo^a MHTeparoBa/ia ca 
noBpniMHCXMM cTeHaMa. Ha BehMHM MecTa Bo^a je noBpeMeHO 
floiiasMTia y xoHTaxT ca CTeHaMa, flox je Ha hcxmm TioxaijMjaMa 
BOfla 6M7ia CTanHO npMcyTHa m y 3HanajHoj Mepn yTMu,ana Ha 
(JropMMpaite noBpniMHCxor MaTepMja/ia. 3Hanaj OBor oTxpnha je m 
y TOMe ihto je ca^a Moryfre ^a ce npM nnaHMpaifcy 6yayhMx MMCMja 
Ha Mapc M3a6epy 3a MCTpa>XMBaite MecTa xoja 6 m HaM Morna ^aTM 
o,n;roBop Ha nMTaifce ^a hm je Ha Mapcy y HexoM TpeHyTxy 6 mho 
ycnoBa 3 a pa3Boj Hexor o6imxa >xMBOTa m ibmxobo eBeHTyaimo 
npoHana^ceite (cJtocmiihm ocraijM, 6MoxeMMjcxn MapxepM...). 

Y ApyroM pa,n;y, o6jaBTi>eHOM y jyHexoM Ms^aity naconM- 
ca Nature Geosciences , TBpflM ce fla je Bo^a Ha Mapcy nocToja/ia 
xMTtaflaMa na nax m MM/iMOHMMa ro^MHa HaxoH ihto cy cJropMM- 
paHM MMHepanM rTiMHe. AHanM30M Hacnara MMHepana rnMHe y 
xpaTepy Je3epo flomno ce ,0,0 3axTBynxa ^a je y npomnocTM OBaj 
xpaTep, npeHHMxa 40 km , Hexa^a ycTBapM 6 mo je3epo m ^a cy ce 
y H>era yimBaim peHHM toxobm. KoM6MHyjyhM noflaTxe ca He- 
XOTIMXO pa3TIMHMTMX MHCTpyMeHaTa MCTpa)XMBaHM cy ycneTIM 
A a M,n;eHTMcJ)Mxyjy TpM Haj3acTymi>eHMje BpcTe MMHepana m to 
cy: anyMMHMjyM-(J)MTIOCMTIMXaTM, XMftpaTMCaHM CMUMUMjyM M 
TBO>X^e/MarHe3MjyM (})MIIOCMIIMXaTM. 

CnMxa ca TieBe CTpaHe (y na>XHMM 6ojaMa) npMxa3yje 
flenTy xpaTepa Je3epo. Hacnare ttimhc cy npMxa3aHe 3ene- 
hom 6ojoM. CHMMax je HanpaBTBeH xoM6MHau;MjoM CHMMaxa 
floOMjeHMx noMohy MHCTpyMeHa Compact Reconnaissance Imaging 
Spectrometer for Mars m Context Imager and High Resolution 
Imaging Science Experiment xojM ce Hana3e Ha neTeimijM Mars 
Reconnaissance Orbiter. 
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OAaKne Hawi A<>na3e 
KOCMMHKe necTi/me? 

YHMBep 3 yM HaM, ocmm eneKpoMarHeTHor cneKTpa, 
niaTte n e/ieMeHTapHe necTMije, TaK 03 BaHe „xocMnnxe 
3 paxe”: npoTOHe, e/iexTpoHe, aTOMexa je 3 rpa, HeyTpnHe 
mt,o;; Koje Mory nocejtoBaTM excTpeMHO Beanxe eHeprnje 
(~ 10 20 eV). nopexno obmx BneoxoeHepreTexnx necra- 
n,a Hnje no 3 HaTo. O^aic/ie ,o,o 7 ia 3 e n xaxo CTnny OBaxo 
BMeoxe eHeprnje n ,o,a Tte je MncTepnja. TpeHyTHO ce 
npe-TnocTaBTBa ,o,a HecTnije ,0,0 eHeprnja 10 15 eV noTnny 
M 3 excnno 3 Mja cynepHOBMx. HecTnn,e ca HeniTO BefrnM 
eHeprMjaMa (,0,0 ~ 10 18 eV) Mory noTnijaTn M 3 MMxpoxBa- 
3 apa: flBojHMx 3 Be 3 ,n,aHnx CMCTeMa y Hamoj EaTiaxcnjn, 
y xojMMa je 6 ap je^aH nnaH HeyTpoHcxa 3 Be 3 ,o,a nan 
u,pHa pyna ca axpeu,noHMM ,o;ncxoM. HajeHepreTCXMje 
necTnue HajBepOBaTHMje noTnny M 3 ftaaexnx odjexaTa 
xao iiiTo cy raMa 67 BecxoBn (MacMBHa 6 p 30 poTnpajyfra 
3 Be 3 ,n,a xoja xonancnpa y n,pHy pyny) nan je 3 rpa axTMB- 
hmx raaaxcnja (cynepMacMBHe n;pHe pyne y n,eHTpnMa 
oflpe^eHMx raaaxcnja). Y caynajy cynepHOBe MaTepMja 
tj. HecTMu,e ce y 6 p 3 aBajy pa^nja/iHO y cbmm npaBn,nMa 
(canxa 1 ), a y ocTa/mM cu,eHapnjnMa axpeu,nja MaTepMje 
flOBOflM ,0,0 aaHcnpaixa Maa 3 eBa MaTepnje m y 6 p 3 aBan>a 
necTMita y flBa npaBn,a opToroHaaHa Ha axpen,noHn 
,o;ncx (c/mxa 1 ). Taxotje nocToje Teopnje xoje npe^na- 
>xy fla HajeHepreTCXMje necTMije noTnny M 3 jom Heno- 
3 HaTMx npon,eca m odjexaTa M 3 paHor YHMBep 3 yMa m 
H oce HaM nopyxe M 3 ^aBHe npomaocra Hamer CBeMMpa. 



C/ii/ixa 1: Moryfii/i i/BBopi/i eHepreTcxnx kocmmhkmx 
spaxa: cynepHOBa, Mi/iKpoKBa3ap, raivia 6/becax, 
aKTi/iBHa ra/iaxcuja 


BiicoKoeHepreTCKe 



C/ii/ixa 2. HecTMi4e kocmi/ihkot n/bycxa (neBo) m 
kocmi/ihkm nn>ycaK„Bi/i1)eH" ca Bpxa 3eMJbi/me 
aTMOc<J>epe 


Jl a 6 m cmo penman MMCTepMjy nopexaa obmx ne- 
CTMii,a, HeonxoflHO je o^peflMTM npaBu,e M3 xojMx , 0 , 071 a- 
3e. 3a pa37iMxy o^ caynaja e/iexTpoMarHeTHor cnexTpa, 
obo yonniTe HMje jeflHocraBaH 3a,o,aTax. HaeaexTpnca- 
He HecTMu,e caMo y caynajy ^a noce^yjy eHeprMje Befre 
o^ ~ 10 19 eV, MMajy nyTaixe xoje cy caa6o 3axpnBa>eHe 
ycae,n, yTMu,aja Mel)yraaaxTnHxnx m Mel)y3Be3,n,aHMx 
MarHeTHMx noa>a. HecTMu,e ca hmtxmm eHeprMjaMa 
ce xpefry xpo3 MeJjyraaaxTnnxn npocTop no BeoMa 
3axpMB7BeHMM nyTainaMa m ibmxob npaBau, npM y/iacxy 
y 3eM7BMHy aTMoccjrepy BMtue He noxa3yje npeMa MecTy 
me cy xpenpaHe. HeyTpMHM cy HeyTpaaHe HecTnn,e m 
HM cy no# yTMu;ajeM MaraeTHnx noa>a, aan BeoMa peTxo 
pearyjy ca MaTepnjoM m jaxo nx je Ternxo ^eTexTOBaTM. 
CBe OBe necTMite HaxoH yaacxa y 3eM7BMHy aTMoccjre- 
py, pearyjy ca aTOMMMa a30Ta nan xnceoHMxa. HaxoH 
OBe Taxo3BaHe npMMapHe peaxu,nje, je3rpo aTOMa ce 
pacna^a Ha nyHo joHM30BaHMx necTnija xoje ^aTte 
MHTeparyjy ca aTMoccJjepcxMM aTOMMMa m Ha OBaj Ha- 
hmh HacTaje HMTaB nTBycax necTnija xojn ce xpehe cxo- 
po 6p3MHOM CBeT7IOCTM npeMa 3eM7BMHO nOBpHIMHM. 
Obo je Taxo3BaHM „xocmmhxm nTBycax” m cacTojn ce o^ 
xMTBatta e/iexTpoHa, nnoHa, MyoHa, HeyTpMHa nm (chm- 
xa 2). Obm xocmmhxm nTBycxoBM Mory 6 mtm perncTpo- 
BaHM necTMHHMM ^eTexTopMMa mtim pa,o,Mo aHTeHaMa. 
Hmcxo eHepreTCXM xocmmhxm 3pan,M xoHCTaHTHo 
yna3e y 3eMTBMHy aTMoccJrepy xpeMpajyhM nTBycxoBe, 
anM bmcoxo eHepreTexe necTMii;e ca eHeprMjaMa M3Ha^ 
10 19 eV cy BeoMa peTxe: OTnpMTiMxe je^Ha ro^Mmixe 
no XBa^paTHOM xMTioMeTpy. 3aT0 je, 3a iBMxoBy 
fleTexitnjy, Heonxo^HO MMaTM M3y3eTHO Beunxe ^eTex- 
Tope, xao ihto je 0>xe (Auger) oncepBaTopnja, TpeHyT- 
ho HajBehn jteTexTop xocmmhxmx nTBycxoBa Ha CBeTy. 


BacnoHa 




C/ii/iKa 3. Ayrep oncepBaTopi/ija: BOflem/i TaHKOBi/i 3a 
AeTexiji/ijy HepeHKOB/beBor 3paneiba 1/1 4>/iyopeci4eHTHi/i 
AeTeKTop 3a AeTeKLji/ijy UV 3paneH>a 

0>xe oncepBaTopMja ce Hana3M y ApreHTMHM (35S, 
69 W) n noKpMBa oko 3000 km 2 . CanmteHa op, 1600 
Bo^eHMx TaHKOBa ca (})OTOMyTiTMnTiMxaTopMMa - ^e- 
TeKTOpMMa HepeHKOBTteBor 3paneiBa, m 24 cJ)nyopec- 
u,eHTHa ^eTeKTopa ynpaBMOTieTHor 3paneH>a (omxa 
3). HepeHKOBTteBo 3paneH>e eMMTyjy necTMije xocmmh- 
xmx nTBycxoBa aox npo/ia3e xpo3 Bopy y AeTexTopy, a 
y/iTpaBMoneTHo 3paneH>e eMMTyje aTMoccjrepcxn a30T 
HaxoH MHTepaxu,nje 3a HexoM op, necTMija M3 nTBycxa. 
npaBau, flo/iacxa nTBycxa, caMMM tmm m xocmmhxot 
3paxa xojn je M3a3Bao mxycax, ce o,npel)yje M3 pa3Tinxe 
y fleTexTOBaHOM BpeMeHy AOTiacxa nTBycxa y pa3Tin- 
HMTe HepeHxoBTteBe ^eTexTope. EHeprnja xocMMHxor 


3paxa xojm je M3a3Bao nTBycax ce Mo>xe o^pe^MTn Ha 
ocHOBy xonnnnHe HepeHXOBTBeBnx cJ)OTOHa perncrpo- 
BaHHX y (J)OTOMy7iTnn7inxaTOpMMa boachmx TaHXOBa, 
htih Ha ocHOBy Mepen>a cjmyopecu.eHTHnx ^eTexTopa 
xoje npaTe xoMnneTaH pa3Boj nTBycxa xpo3 aTMoc- 
cjrepy. Ca onexnBaHMM jeftHMM nTBycxoM roAnmiBe no 
km 2 3a eHepmje oxo 10 19 eV n jeftHMM nTBycxoM y Bexy 
no km 2 3a eHeprnje H3Ha a 10 20 eV, 0>xe oncepBaTopnja 
Mo>xe fleTexTOBaTn HexoTinxo xnTBa^a nTBycxoBa ca 
eHeprnjoM 10 19 eV n HexoTinxo fteceTMHa ca eHeprnjoM 
10 20 eV ro^nniHje, ihto Hncy 3aHeMapnBn 6pojeBn. 

HajHOBnjn pe3yTiTaTn 0>xe xoTia6opau,nje cy 
o6jaBTBeHn noneTxoM OBe ro,a;nHe. 3ana>xeHa je xope- 
Tian,nja M3Mel)y nocMaTpaHnx npaBan,a 27 BncoxoeHep- 
reTexnx nTBycxoBa (eHeprnja ~6x 10 19 eV) ca axTMB- 
hmm ranaxcnjaMa Ha yn,aTBeHOCTH MaiBoj 0 , 0 , 75 Mpc 
(cTinxa 4). Obm pe3yTiTaTn cy BeoMa o6ehaBajyfrn, ann 
nnax Tpe6a 6 mtm onpe3aH. lIocMaTpaHn xocmmhxm 
nTBycxoBH Mory 6 mtm y xopeTiau,njn ca o6jexTMMa xojn 
cy Ha He6ecxoj ccjrepn y 6 tim3mhm M3a6paHMx axTMBHMx 
ranaxcnja. Taxol)e yTnu,aj Me^yranaxTMHXMXMarHeTHMx 
noTBa Ha nyTaiBe xocmmhxmx 3paxa HMje y noTnyHocTM 
no3HaT m Mo>xe n 3 a necTnije obmx eHeprnja m3hocm- 
tm HexoTmxo CTeneHM o^CTynaHja nyTaiBe 0 , 0 , npaBe 
TiMHMje. Y CBaxoM CTiynajy, 3a 0>xe oncepBaTopnjy ao- 
Tia3e BepoBaTHo MHTepecaHTHa BpeMeHa y noxymajy 
OTXpMBaH>a OAaxne HaM Aona3e MMCTepno3He cynep- 
eHepreTexe HecTMu,e. 

CBaxM xocmmhxm nTBycax ce cacTojn, M3Mel)y 
ocTanor m oa BeTmxor 6poja enexTpoHa m no3MTpo- 
Ha. npn xpeTan>y xpo3 MarHeTHo noTBe 3eMTBe ohm 
eMMTyjy CMHxpoTpoHCxo 3paneH>e xoje ce Mo>xe ^e- 
TexTOBaTM m paflMO aHTeHaMa. Obo je noxa3aHo m TecT 
hm3om pa^Mo aHTeHa LOPES (cnMxa 5, TieBM naHen), 
xojM je Tiou;MpaH y HeManxoj. LOPES je cxpaheHMu,a oa 
LOFAR - Low Frequency Array - Prototype Station. Y 



C/ii/ixa 4. AKTMBHe ra/iaxcuje (x) Ha yAa/beHocri/i Mait>oj oa 75 Mpc, kocmi/ihki/i n/bycxoBi/i AeTeKTOBaHH ca Ome 
AeTeKTopi/in/ia (O) ca eHepn/ijaMa i/i3Hafl 6 x 10 19 eV, y ra/iaKTi/iHKi/iM KOopfli/maTaivia. 11/iaBi/iM je 03HaneH ago He6a 
b 1/1 A^b mb 3a Owe. 1/lcnpeKMAaHa Jii/mi/ija npeACTaB/ba cynepra/iaKTi/mKi/i eKBaTop. 


OflAKJlE HAM AOJ1A3E BMCOKOEHEPrETCKE KOCMI/1HKE MECTMUE? 


BacnoHa 
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Oii/ixa 5. rope: LOPES pa^i/io aHTeHe, y no3afli/im/i 
HecTHHHU fleTeKTopi/i KASCADE. acme: Pa a wo ci/imaji 
KOCMi/iHKor n/bycKa pemcrpoBaH ca 10 LOPES aHTeHa. 


npBoj cJ)a3M ce cacTojao o# ^eceT pa^no aHTeHa (c/mica 
5), a ca^a ce objaBTByjy pe3y/iTaTM nocMaTpaita ca 30 
aHTeHa. OBaj pa^no hm3 ce Ha/ia3M Ha mctom MecTy Kao 
M HM3 HeCTMHHMX fleTCKTOpa 3a KOCMMHKe n7LyCKOBe 

- KASCADE. Taxotje je noKa3aHO a pa^no aHTeHe 
perncTpyjy 3paneH>e cxopo xopn30HTa/iHMX kocmmh- 
kmx nTBycKOBa, KojM y c/iynajy ^a cy MHMijMpaHM 6;m3y 
3eM7BMHe noBpniMHe, BeoMa necTO noTMny ofl npMMap- 
He peaKu,Mje HeyTpMHa ca aTMoccJ)epcKMM aTOMOM. Pa- 
^mo aHTeHe Koje cy TecTMpaHe Kao LOPES hm 3 he 6 mtm 
T aKo^e nocTaBTteHe y oKBMpy 0>Ke oncepBaTopMje, jep 
Mory noMohn OTKpnBaH>y MncTepnje nopeKTia m BpcTe 
kocmmhkmx 3paKa KojM y/ia3e y Harny aTMOccJ)epy ca 
orpoMHMM eHeprnjaMa. 


Jli/rrepaTypa: 

• Petrovic J. et al. (LOPES collaboration), 2007, 
Astronomy & Astrophysics, 462, 389 

• Falcke, H. et al.; J. Petrovic within the LOPES 
collaboration, 2005, Nature 435, 313 

• Nagano, M., Watson A.A., 2000, Reviews of Modern 
Physics, 72, 689 

• Abraham, J. et al. (Auger collaboration), 2008, 
Astroparticle Physics, 29, 188 


The origin of high energy cosmic 
particles - Jelena Petrovic 

The existence of cosmic rays has been discovered in 
1912 and they have been studied ever since. The present 
paper describes at an introductory level the most 
poverful observatory for comic ray studies, which is 
the Auger observatory and some results obtained by its 
instruments. The paper is based to some extend on the 
autors reaserch results. 
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OflAKJlE HAM AOJ1A3E BMCOKOEHEPrETCKE KOCMMMKE MECTMUE? 



floflaTHi/i KOMeHTap: 


MarneHa KOMopa 


l/lHTepaK4i/ija kocmmhkmx spaxa 
ca 3eMibi/iHOM aTivioc<l>epoM 

Ka^a necTMiie kocmmhkmx 3paxa (npMMapHe ne- 
CTnne) yt)y y 3eM7BMHy aTMOccJ)epy, OHe ce cyo,apajy 
ca Mo/ieicy/inMa KnceoHMKa n a30Ta n nponsBo^e T3B. 
cexyH^apHe kocmmhkc 3paxe. npeflCTaBibeHo rpacjinn- 
km (n Kpajite nojeflHocTaBTBeHo), onncaHM floraljaj ce 
MO>Ke npMKa3aTM ctimkom 1. 
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C/ii/iKa 1. 

Y pea/mocm, 6poj necTHiia HacTajinx cyo,apoM 
je^He npMMapHe necTMije ca Mo/rexy/ioM/nMa yHyTap 
3eM7BMHe aTMoccJ)epe Mo>xe js , ocrahn je^Hy MMTmjap^y, 
y 3aBMCHOCTM 0,0, eHeprnje npMMapHe necTnne m xeMM- 
jcKor cacTaBa aTMoc(J)epe Ha MecTy cyqapa. CBe hobo- 
HacTane necTMiie ocrajy Ha nyTai bm Koja Bapnpa oko 
je^Hor cTeneHa oko nyTan>e npMMapHe necTMiie Koja 
je M3a3Ba/ia mBycaK. npMMep je^He TnnMHHe peaKijnje 
je: 

p + O 16 -> n + Tt 


Ka^a cy6aTOMCKa necTHiia y/ieTM y KOMopy flo/ia- 
3M flo cyflapa ca Mo/ieKyjiMMa a/iKoxona, hito npon3Bo- 
flM CTioboflHe joHe. McnapeiBa y KOMopn ce KOHfleHsyjy 
oko HacTannx joHa m cj)opMnpa ce Tpar CTinnaH Tpary 
Kojn ocTaBZbajy 3a co 6 om aBMOHM Ha bctimkhm bmcm- 
HaMa. Pa37IMHMTM TMnOBM HeCTMIia OCTaBZbajy pa37IM- 
HMTe TparoBe. AncJ)a necTMna Koja je penaTMBHO TeniKa 
ocTaB^a npaB rycT Tpar. HacynpoT n>e, 6eTa necTMiia 
Koja je TiaKHia ocTaBTta Tpar Kojn je HenpaBMTiaH m npo- 
3panaH. Hecrane Ma timx eHeprnja, ocraBTBajy yBpHyTe 
(cK/rynnaHe) TparoBe. flBa, npaBa Tpara Kojn cy cy- 
npoTHo ycMepeHM o 6 mhho HacTajy pacna^oM HecTnna. 

KaKO HanpaBi/iTi/i Mar/ieHy KOMopy? 

• npoBMflHa CTaK/ieHa 6ona ca noKTionneM 

• KOMafl ra3e, cyHtjepa mhm rniaraa 

• napne HBprnhe >Knije 

• cyBMTieji, 

• M3onponM7i a/IKOXOTI 



C/n/ma 2. 


TaKO^e, KOCMMHKM 3paU,M cy OflrOBOpHM 3a KOH- 
CTaHTHy npoMSBO^fty BennKor 6poja pa^MoaKTMBHMx 
M30Tona y 3eM7BMHoj aTMoccJ)epM, Kao hito je Hnp. C 14 

n + N 14 ^p + C 14 

(KOTiMHMHa C 14 y aTMoccJiepM je oko 70 TOHa, m o^p^Ka- 
BaHa je Ha tom HMBoy 6apeM tokom nocnefliBHx 100 000 
ro^MHa flejcTBOM kocmmhkmx 3paKa. HaKOH 50-tmx ro- 
,n;MHa nponuior BeKa, 3HanajaH flonpnHoc nponsBOfliBH 
C 14 cy flane npo6e HyK/ieapHor opy>Kja). OopMMpaHM 
ceKyH^apHM kocmmhkm 3pau,M HacTaBTBajy nyT Ka noBp- 
himhm 3eM7Be m it mx je Moryhe jjeTeKTOBaTM noMohy 
„Mar/ieHe KOMope”. 1 


1 npBy Mar/ieHy KOMopy KOHCTpyMcao je 1911. ro^MHe 
Hap/ic Tomcoh Pmc Bmticoh ( Charles Thomson Rees Wil- 
son 1869-1959). 


KoMafl ra3e ncehn TaKO ^a noTnyHO npexpMBa 
flHO done (mcto ypa^HTM axo ce KopMCTM cyHtjep m/im 
nnaTHo). 0,0, KOMa^a ^KMu.e HanpaBMTM npcTeH KojM he 
HBpcTo Ha ji.Hy 6ou,e flp^KaTM KOMa^ ra3e. HaTonMTM 
ra3y M3onponnn anKoxonoM n 3aTBopMTM 6ou,y. Ca- 
neKaTM 10 flo 15 MMHyTa ce 6ou,a noTnyHO McnyHM 
ncnapeiBMMa a/iKoxona. 3aTMM, 6ou,y OKpeHyTM Ha no- 
Knonau; m CTaBMTM je Ha KOMa^ cyBor /ie^a. HaKOH 10- 
aK MMHyTa Mory ce bm^th npBM TparoBM cyhaTOMCKMX 
necTMu;a. 

Interaction of cosmic rays with the 
Earth's atmosphere - Goran Pavicic 

A short description at an extremely basic level of inter- 
action between cosmic ray particles and molecules in 
Earth atmosphere. Also, one method for easy detection 
of secondary cosmic ray particles is described . 
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YflK- 524.91 


npo<j>. flp CreBO LUeraH 

KaTe^pa 3a acTpoHOMnjy, 
MaTeMaTMHKM (jraxyziTeT, Beorpap; 


KaneHflapi/i 

Pe<j>opivie 1/1 TaHHOCT KajieHflapa 

PecJ)opMa Ka/ieH^apa je M3y3eTaH florat)aj m y 
cyniTMHM npeACTaBiba npaBM ApyniTBeHM noTpec. 
YcBajaite xaneHAapa 3aBncn/io je oa CHara xoje ra yBO- 
Ae n oa yKejbe ApymTBa Aa ra npnxBaTn. Ha npnMep, 
npMXBaTaHbe rperopnjaHcxor xaneHAapa Tpaja/io je npe- 
ko TpM cToneha n Ha cbctobhom HMBoy Taj npou,ec je ao- 
6pMM a^tiom oKOHnaH. Ha AyxoBHOM n;iaHy, cnTyaijnja 
je mhoto c;io>KeHMja. 

YcBajaH>e OBor xaneHAapa y EHmecxoj je 6m- 
tio npaheHO ca nyHo xoH(})y3nja, noneMMxa, na nax 
m HacMTta. To je 6mo m jax xynTypHM yAap 36or yHn- 
iHTaBatba TpaAMu,MOHanHMx (JrecTHBaTia m Apyrwx xa- 
TieHAapcxMX Aoraljaja. 

Mnax, noniTo cy xa/ieHAapM cTBopeHM M3 ApyniT- 
BeHMx noTpe6a, nnTaH>e TanHocTn xaneHAapa je nocTa- 
BTtaHO axo Hexa oa noTpe6a ApyuiTBa HMje Mor/ia Aa ce 
yAo6HO m xBajiMTeTHo ocTBapM 36or rpemaxa y xaneH- 
Aapy. Y TaxBMM cnTyaijnjaMa ce npn6eraBa7io pecJ>op- 
MaMa. 

McTopujcKe epe 1/1 xpoHO/iomja 

H3y3eB KMHecxor xa/ieHAapa, cbm xaneHAapn xoje 
heMO OBAe npMxa3aTM 6poje roAMHe oa noneTHMX enoxa. 
y cnynajy KMHecxor xa/ieHAapa m hcxmx xa/ieHAapa xojn 
HMcy OBAe onncaHH, roAMHe ce panyHajy y u,nx7iycnMa 
m HMjeAaH u;MX7iyc HMje M3ABojeH xao npBM (noce6aH) 
u,MX7iyc. Hexe xy/iType M36eraBajy cTpMXTHo 6pojan>e 
roAMHa Beh CBaxoj toamhm AOA^yjy MMe no HexoM 
Aora^ajy xojn je o6e/ie>xno Ty roAMHy. na nnax, 6pojan>e 
roAMHa oa M3a6paHe noneTHe enoxe je HajycneniHMjM 
HaHMH OAp>KaBaH>a AocneAHe xpoHonornje. Be3 o63Mpa 
Aa /in je Ta enoxa Be3aHa 3a ncropnjcxa mtim TiereHAapHa 
36MBaH>a OHa Mopa 6 mtm noBe3aHa ca HexnM HM30M 3a- 
6ene>xeHMx (ncTopnjcxnx!?) Aoratjaja. 

JeAHa oa HTiycTpaijnja TaxBe npaxce je ycBajan>e 
AaTyMa XpMCTOBor pol)eH>a 3a noneTHy enoxe 
XpMinhaHcxor xajieHAapa. OBa enoxa je ycraHOBTteHa 
oa CTpaHe Dionysius Exiguus-a , xojn je cpel)HBao 
Ta67iMii I e Ycxpca. Ta6ena M3 Tor BpeMeHa noxpnBa 
AeBeTHaecToroAMHiitM nepMOA (Mctohob ijnxTiyc) 
OMe^eH roAMHaMa 228-247, rAe cy ce roAMHe pany- 
Hane oa noneTxa B/iaAaBMHe pMMexor MMnepaTOpa 
Diocletiana. Dionysius je y HacTaBxy Te Tahene Aao 
Ta6e/iy cneAehn nepMOA oa A^BeTHaecT roAMHa m 
03HanM0 ra Anni Domini Nostri Christi 532-550. Taxo 
Dionysius- OBa Anno Domini 532 je exBHBaneHTHa Anno 


Diocletiani 248. Ha OBaj HannH je ycTaHOBTteHa Be3a 
M3Me^y HoBe xpnmhaHcxe epe m jeAHor nocTojeher cn- 
CTeMa (flMoxneu,MjaHOBa epa) y xojeM je Beh 6mtio AOCTa 
MCTopMjcxnx 3annca. Oho ihto Dionysius HMje ypaAno 
je Aa ycTaHOBM TanaH AaTyM XpMCTOBor pol)eH>a. MaAa 
MCTopnnapM yrnaBHOM Bepyjy Aa ce XpncToc poAno He- 
xotimxo roAMHa npe 1. roAMHe H.e., MCTOpMjcxn AOxa3M 
cy cyBMine HeoApe^eHM Aa 6m ce OApeAMO a^ cJjmhmtm- 
BaH AaTyM. OBAe heMO, paAM xoMn/ieTHOCTM npMCTyna, 
AaTM jeAHO oa HajnoTnyHMjnx o6janiH>eH>a niTa CBe HMje 
TanHO, a niTa je MO>XAa TanHO y OApel)eH>y AaTyMa Xpn- 
ctobot pol)eH>a. (bmam npnnor) 

JacHo je Aa yBo^eite noneTHe enoxe (TpeHyTxa) 
HaMehe npo6/ieM 6pojaita n 3annca xa/ieHAapcxnx 
TpeHyTaxa npe noneTHe enoxe. Ee3 o63npa Ha A°6py 
HaMepy TBopau,a cbmx npoMeHa, Ta Temxoha je AOBena 
AO npMTiMHHe mapOTiMxocTM y npncTyny, noce6HO jep 
y 6pojeBHHM CMCTeMMMa to r Ao6a Hyna HMje MMana hm 
CT anHy hm jeAMHCTBeHy ynory, a mhotm HMcy hm 3Ha hm 
3a H>eHO „nocTojaH>e”. CTora cy ncTopHnapn m yHeH>an;n 
Tora Ao6a yBenn npaxcy Aa panyHajy roAMHe yHaTpar oa 
1 roA- H.e. Taxo Aa je 1. toamhm H.e npeTXOAMTia 1. toah- 
Ha n.H.e. 6e3 Me^yroAMHe 0. 

36or HyMepMHXor AncxoHTMHyMTeTa, OBaj „mcto- 
pMjcxn” CMCTeM je He3rpanaH 3a nopel)eH>e CTapnx m 
MOAepHMx AaTyMa. flaHac acTpoHOMM xopncTe +1 Aa 
03Hane 1. roAMHy H.e. TaAa, toamhm +1 npeTXOAM Ha- 
paBHO roAMHa 0, xojoj npeTXOAM roAMHa -1. Hoihto 
ce ynoTpe6a HeraTMBHMx 6pojeBa y EBponn no/iaxo 
pa3BMja;ia, OBaj „acTpoHOMcxn” chctcm AaTyMa nojaBMo 
ce Tex y ocaMHaecTOM cTonehy, xaAa ra je yBeo acTpo- 
hom fackues Cassini ( Cassini , 1740). 

Haxo je xopnmheite Dionysius- OBe XpMinhaHcxe 
enoxe 6 mtio yoOnnajeHo y exnexTM3My CpeAH>er Bexa, 
TpaAMiiiMOHanHO 6pojan>e roAMHa npeMa roAMHaMa BTia- 
AaBMHe xpa;teBa HacTaBMTio je Aa >xmbm. Y mecHaecTOM 
Bexy, Joseph Justus Scaliger noxymao je Aa pemn xpne>x 
MCTopMjcxnx epa nocTaBTtajyhn CBe y jeAaH chctcm 
( Scaliger , 1583). 

YnecTO yBol)eH>a HeraTMBHor 6pojan>a roAMHa, 
oh je Tpa>xno Hexy noneTHy enoxy npe MCTopMjcxnx 
3annca. IheroB HyMepnnxn npMCTyn xopMCTMO je TpM 
xa/ieHAapcxa n,MX7iyca: cyHneB i^nx/iyc, i^nx/iyc 37iaTHMx 
6pojeBa m mhamxamohm u;MX7iyc. 

CyHneB u;Mxnyc je nepMOA nocne xora ce Aa- 
hm HeAeTte n xaneHAapcxn AaTyMM noHaBTtajy y 
JynnjaHcxoM xa/ieHAapy. 

Il,Mxnyc 37iaTHMx 6pojeBa je nepnoA noc/ie xora ce 
noHaBTta (npM6nM>XHo) MeceneBa MeHa y mctmm xaneH- 
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flapcKMM flaTyMMMa. 

Mh^mkii.mohm n,nxnyc je 6no pnMcxn nopecxn n;n- 
xnyc. 

Scaliger je, npeMa TOMe, Morao fta oxapaxTepn- 
rne roftMHy xoM6nHan,njoM 6pojeBa (C, T, M), rfte C 
nfte 0 , 0 , 1 fto 28, T ofl 1 p 19, a M oft 1 fto 15. Scaliger 
je 3ana3M0 ^a he ce ftaTa xoM6nHan,nja iiohobmtm Kpo3 
7980 (= 28x19x15) roftMHa. Taj nmepBan oh je Ha- 
3Bao JynnjaHCxn nepnoft, nornTO je 6 mo 3acHOBaH Ha 
JynnjaHcxoj xaneHftapcxoj roftMHn. 3a noHeray enoxy 
Scaliger je M3a6pao roftMHy y xojoj cy C, T m M cbm 6nnn 
jeftHaxn 1. Oh je 3Hao fta je 1. roftMHa n.H.e. oxapaxTe- 
pncaHa 6pojeM 9 cyHHeBor ijnxnyca, 3naTHMM 6pojeM 
1, a 6p0jeM TpM MHftHXI],HOHOr ijnxnyca, Tj., (9, 1, 3). 
Hamao je fta ce xoM6MHan,Mja (1, 1, 1) nojaBnna 4713 
roftMHe n.H.e. nnn, xaxo acTpoHOMM ftaHac xancy, -4712. 
Obo je 1. roftMHa Scaliger- OBor JynnjaHcxor nepnofta. 
KacHMje je to ycBojeHO xao noneTHa enoxa 3a peftHM 
6poj JynnjaHCxnx ftaHa. 

JyjiujaHCKM Ka/ieHAap - CTapi/i cti/m 1 

3a MHore caBpeMeHe CBeTcxe MHCTMTyijnje Tpe6a 
A a 3axBannM0 CTapoM PnMy, ftox CTapn Pmm fteo cbot 
MHCTMTyu;MOHa7iHor CTBapananiTBa Monce fta 3axBann 
CBojMM npeften,ecopMMa: rpnxoj, Emmy, BaBnnoHy. 
JeftHa oft MHCTMTyu;Mja Hacnd)eHMx oft CTapor PnMa je n 
conapHM xaneHftap. 

M3BOpHO, PMM7BaHM Cy 6poja7IM rOftMHe Oft 
„ocHMBaH>a rpafta” (PnMa), ab urbe condita , A.U.C. 
Axo Taj TpeHyTax npeTOHMMo y Texyhn rperopnjaHCxn 
xaneHftap, to je 753. roftMHa npe HOBe epe. EoftHHa ce 
cacTojana oft 304 ftaHa CBpcTaHMx y 10 Mecen,n oft 30 m 
31 ft aH; roftMHa je nouHitana y MapTy. Pmmcxm Bnaftap 
Numa Pompilius je oxo cto roftMHa xacHMje MOftncjiHxo- 
Bao OBaj xaneHftap HanpaBMBiiiH roftMHy oft 355 ftaHa 
rpynncaHMx y 12 MeceijH xojn cy Han3MeHMHHO MMann 
30 m 29 ftaHa n/iyc jeftaH ftaH BMiuxa. OBaj xaneHftap je 
3axTeBao ftOftaTHM „Mecen,” (. Mercedinus ) oft 22 mtim 23 
ftaHa CBaxe ftpyre roftMHe, npM TOMe nocne fteceTor Me- 
cen,a, fteu,eM6pa, yBefteH je jeftaHaecrn Meceu,, cj>e6pyap 
na ft BaHaecTM Meceu,, jaHyap. 

Y Toxy ocBajaita Emma, 48. roftMHe n.H.e. U,e3ap je 
xoHcynTOBao AnexcaHftpnjcxor acTpoHOMa Sosigenes- a 

0 npoMeHM xaneHftapa A.U.C. 36or H>eroBe HeaftexBaT- 
hoctm noTpehaMa MMnepnje. XaneHftap xojn je U,e- 
3ap ycBojno 46. r.n.H.e. 6no je uftemnnaH xaneHftapy 
anexcaHftpMju;a Aristarchus- a M3 239. r.n.H.e. y xojeM je 
roftMHa MMana 12 Mecen,n Tj. 365 ftaHa, a CBaxa neTBpTa 
roftMHa je MMana 366 ftaHa. He 3Ha ce xaxo je Aristarchus 
ftornao fto OBor xaneHftapa, a nn npeTnocTaBxa je fta je 
Taj xaneHftap HacTao y BaBnnoHy. 

Sosigenes je npeftnoncno fta roftMHa 46. n.H.e. MMa 
ftBe MHTepxanau,Mje (ftOftaTxa); npBM mtim TexyhM fto- 

1 IIojMOBM CTAPM CTMJI m HOBM CTMJI 6mhm cy npBo6MTHO Be- 
3aHM 3a noneTaK ro^MHe, y MapTy - CTapn ctmti, y jaHyapy - hobm 
ctmti; AaHac cy ohm Be3aHM 3a KaneH^apcKe CMCTeMe 


ftaTax oft 23 ftaHa, m ftpyrn ftOftaTax xojn je Tpe6ao fta 
ftOBefte xaTieHftap y cxnaft ca TpeHyTXOM npoTiehHe 
paBH0ftHeBMii,e, Tj. fta ce OHa ftec m oxo 25. MapTa. Taxo 
je 46. r.n.H.e. MMana oxo 445 ftaHa n Ha3MBaa ce roftn- 
hom „36pxe” (xoH(J)y3Mje). U,e3ap je nceneo fta roftMHa 
nouHe ca nponehHOM paBHOftHeBMuoM mtim ca 3mmcxmm 
concTMn,MjeM, aTiM 36or TpaftMu,Mje fta ce CeHaT cacTaje 
CBaxor 1. jaHyapa, U,e3ap je Ha 3axTeB CeHaTa HanpaBMo 
noTiMTMHXM xoMnpoMMC m npMXBaTMO 1. jaHyap 3a no- 
neTax xaTieHftapcxe roftMHe. (Join 452. r.n.H.e. jaHyap n 
cj>e6pyap cy 3aMeHnnn MecTa). 

Ha ncanocT, pmmcxm „HyBapn” BpeMeHa HMcy pa3- 
yMenM MHCTpyxu,Mje 3a yBof)eH>e npecTynHMx roftMHa, 
na cy nx, yMecTO CBaxe 4, yBOftnnn Ha CBaxe 3 roftMHe. 
HaxynzbeHy rpernxy je eTiMMMHMcao, no CBeMy cyftehn, 
MMnepaTOp ABrycT, yxnftaiteM npecTynHMx roftMHa y 
nmepBany oft 10. r.n.H.e. fto 4. r.H.e. npeMa TOMe, ftnc- 
xyTahnTiHO je xoje cy roftMHe oft 43. n.H.e. fto 4. H.e. npe- 
CTynHe; nocneftite aHaTiM3e noxa3yjy fta je CBaxa Tpeha 
roftMHa noneB oft 43. n.H.e. fto 10. n.H.e. 6nna npecTyn- 
Ha, ftaxne 43, 40, 37, ... 10. Tafta je ABrycT „cycneHfto- 
Bao” npecTynHe roftMHe m noHOBO nx yBeo noneB ca 4. 
r.H.e. 

KoHanHO, y BpeMe JyTinja U,e3apa m ABrycTa U,e3a- 
pa, ftBa Meceu;a Quintilis m Sextilis cy npoMeHnna MMe y 
jyTiM m aBrycT m, HapaBHO, ftohuTia MaxcMMaTiHy fty>XMHy 
oft 31 ftaH. Taxo ce nojaBMo Meceu, cj>e6pyap ca 6pojeM 
oft 28 ftaHa o6mhhmx roftMHa n 29 ftaHa npecTyminx ro- 
ftMHa (ann join ce Hnje nojaBMo m 29. cj>e6pyap!?). 

JynnjaHCxn xaneHftap ce m ftaHac xopMCTM y 
mctohho— xpMiiihaHcxoj u,pxBM xao ochobhm xaneHftap 
3a pe^aite Bepcxnx npa3HMxa m ftora^aja. 

J],BafteceTMx roftMHa XX CTOneha, Ha 3axTeB Cpncxe 
npaBOCnaBHe u,pXBe no3HaTM cpncxn HayHHMX Mn- 
TiyTMH MMTiaHXOBnh ypaftMO je pecJropMy JyTiMjaHexor 
xaTieHftapa xoja je ftOBena fto H>eroBe caMepTBMBOCTM 
ca npMpoftHMM (JreHOMeHMMa Ha MHTepBaTiy oft 10 000 
roftMHa, hito je 6oTBa caMepTBMBocT oft TperopujaHcxor 
xaTieHftapa 3a oxo 2.2 nyTa. 

Tom pecJropMOM ce nocTnrno fta ce TperopujaHcxM 
m Hobm jynnjaHCxn xaneHftap noxnanajy fto 4099. ro- 
ftne, a oft Tafta 6 m Hobm xaneHftap 6no TaHHnjn oft 
rperopnjaHcxor (nojaBMna 6 m ce pa3nnxa oft 1 ftaHa). 
Kaxo ce Morno m onexMBaTM, npeftCTaBHMftM Hctohhc 
u,pxBe HMcy 6nnn jeftMHCTBeHM y npMXBaTaity OBe pe- 
cJropMe, a noce6HO je nmepecaHTHo fta m Cpncxa npa- 
BocnaBHa u,pxBa hm fto ftaHac HMJE nPHXBATHJIA 
CBOJ nPEflnon 

36or noce6Hor 3Hanaja 3a Harny MCTOpnjy, OBfte 
ftajeMo xpaTax npecex MnnaHXOBMheBe pecJropMe. 

Pec|>opMa jy/iujaHCKor KaneHflapa 

flo noneTxa XX CToneha y 3eMn>aMa npaBO- 
cnaBHe Bepe (opTOftoxcHO xpumhaHCTBo, mctohho- 
xpMinhaHcxa u;pxBa m cn.) xopncTno ce JynnjaHcxM 
xaneHftap. Pa3nnxa y oftHocy Ha npnpoftHe nojaBe n 
rperopnjaHcxn xaneHftap, Hapacna je Ha 13 ftaHa. 

flox je BehuHa ftpncaBa npnxBaTMna TperopujaHCXM 
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Ka/ieHflap 3a 3BaHMHHM xaneHAap, ibmxobc n,pxBe cy 
ocTa/ie ynopHe y xopMinheity CTapor CTMTia. Pa3/io3M 
3a HenpMXBaTaite HOBor CTMna oa CTpaHe U,pxBe 6 mtim 
cy MaxoM nojiMTMHKe npMpo^e. V xeTeporeHMM cpe- 
AMHaMa nonyT KpazbeBMHe CXC 1918/1919. roAMHe 
npMXBaheH je IperopMjaHcxM xaneHAap 3a 0(J)MiiiMje7iHM, 
A p^caBHM xaneH^ap, a HapOA je, y 3aBMCHOCTM oa Bepe 
c/iaBMo MCTe Bepcxe npa3HMxe y pa3HMM TpeHyijMMa y 

OcehajyhM onacHOCT oa paibe ACCTpyxu,Mje Mc- 
TOHHe upxBe, Koja hm , 0,0 Ta^a HMje 6n;ia je^MHCTBeHa, 
u.apMrpa^cKM naTpMjapx MeneTMje je 1923 ca3Bao 
BaceTteHCKM ca6op (cBenpaBoc/iaBHM KOHrpec) ca je- 
Ahom TanKOM ^HeBHor pe^a: pecJ)opMa JynMjaHcxor xa- 
neiipapa. CBaxy Aeneraipijy TpeOano je pa npe^cTaBZbajy 

II,pKBeHM BeJIMXOAOCTOjHMIJM M CBeTOBHM HayHHMIJM. 
flenerau.Mjy Cpncxe ripaBoc/iaBHe u,pxBe hmhmtim 
cy MMTpOnOTIMT U,pHOrOpCKO-npMMOpCKM, TaBpMTIO 
(flo^cMh) m axa^eMMK MnnyTHH MM/iaHXOBMh, npo(J>e- 
cop YHMBep3MTeTa y Beorpa^y. 

Kaxo nnrne MMnaHXBOMh y cbom M3Benrrajy 
Axa^eMHjH Hayxa, oh ce o36m7bho no3a6aBMo CTpyn- 
hmm (acTpoHOMCXMM) ac^om npoOneMa, pajyhw Be- 
TiMxy Te)XMHy paAOBMMa rMMHa3Mjcxor npocJ)ecopa 
TpnxoBMha, xojM je, Ha 3axTeB C1IIJ, (Cpncxe rtpaBO- 
cnaBHe LJpxBe) Beh 6 mo npeflno^XMo M3BecHy pe(J)opMy. 
YcBajajyhM oho hito je 6 mtio Ao6po m 0A6au,yjyhM Hexe 
cnopHe m HexoMnneTHe flenoBe TpnoxBMheBor npe^/io- 
ra, MM/iaHXOBMh je 3a BaceTteHCXM ca6op cnpeMMO, y 
MMe CnU,, cne^ehn npe^nor pecJ)opMe: 

• pa ce „npecxoHM” 13 ^aHa m hobm xa/ieHAap 
CMHxpoHM3yje ca IperopMjaHCXMM, jep je oh 6mo Ta - 
naH y tom TpeHyTxy 

• yTBp^yje ce hobo npaBMTio o MHTepxa/iau,MjM 
(yMeTan>y) ^aHa m Ao6Mjan>y npecTynHMx ro^MHa Ta- 
xo pa: npecTynHe cy OHe roAMHe xoje cy Aen>MBe ca 4 
6e3 ocTaTxa, c tmm hito xoa cexynapHMx ro^MHa (ro- 
pmna xoje 03HanaBajy CTO/ieha) npecTynHe he 6mtm 
caMo OHe xoa xojnx 6poj CTO/ieha noAeibeH ca 9 ,a;aje 
OCTaTaX M7IM 2 M7IM 6 

• HMMe ce nocTPDxe pa cy m rperopMjaHcxM m Hobm 
J ynMjaHcxM xa/ieHAap TanHM ao 4100. ro^MHe, a no- 
c/ie Tora 6 m IperopMjaHcxM MMao rpernxy oa je^Hor 
AaHa 

• obmm 6m ce y hobom xa/ieH^apy rpernxa oa je^Hor js,a- 
Ha axyMy/mpa/ia nocne 10 000 ro^MHa (M3BopHo: 40 
000 ro^MHa, anm to HMje TanHO, np. ayTopa) 

• m xoHanHO, npe^no^XMTM flpyniTBy (JImtm) HapOAa a a 
ycBojM m npoTe>XMpa OBaj xaneHAap Ha HMBoy u,e/ie 
CBeTcxe 3aje ( o,HMu ( e 

Kao hito ce mot/io m onexMBaTM, nojaBMTiM cy 
ce m flpyra ca CBojMM 3BaHMHHMM npeAno3MMa, a 
HajxoMn/ieTHMjM npeAnor cy MMaTiM PyMyHM. Mel)yTMM, 
kbmxob npe^nor je aoboamo ao pa jbc xoH(J)y3Mje y npM- 
MeHM xaHOHcxMx m HayHHMx MeTOAa m npeTMO je pa Beh 
nocne fleceTax CTO/ieha ycnenme npMMeHe, flOBe^e ao 
3axTeBa 3a hobom pe(J)opMOM. Ha CBe to, mhotm u,pxBe- 
hm BenMxo^ocTojHMUiM cy Ha nMu;y MecTa noxyniann 


pa M3 M3HeTMX npe^nora MCxoHCTpyMmy „CBoje” npefl- 
nore, hito je ^OBe/io ao Aan>e xoH(J)y3Mje m npeTMna je 
onacHOCT pa ce BaceTteHCXM ca6op 3aBpniM xoHi^enTy- 
naHOM Aexnapau,MjoM: jecMo 3a pe(J)opMy, Tpe6a M36a- 
u;mtm „BMHiax” oa 13 A^Ha, Tpe6ajy HaM npecTynHe ro- 
AMHe, He 3HaMO xaxo pa panyHaMO noxpeTHe npa3HMxe 
y hobom xaneHAapy n He 3HaMO xaAa nonMH>e npMMeHa 
hobot xaneHAapa. 

Tmmc cy CBe pejierapwje poBepene y no3Mu;Mjy pa 
21. Maja 1923. roAMHe rnacajy m npMXBaTe npeAnor u;a- 
pnrpaACXor naTpnjapxa, neMy ce ycnpoTMBMO MMTpo- 
nonMT raBpnno m 3aTpancno pa ce nocehHO pa3MaTpa 
npeAnor CnU,, xojn he Ha nneHyMy Ae/ierau,nja o6pa3- 
noncMTM MnnaHXOBMh. To je npnxBaheHO m npocJ)ecop 
MnnaHXOBMh je 23. Maja M3Heo m o6pa3noncno npeAnor 
Cnu; (bmam rope) xojn je, xoHanHO, 6mo m ycBojeH 30. 
Maja 1923. 

PaTM(J)Mxau I Mjy OBor pemeita Tpe6ane cy pa M3- 
Bprne CBe ayTOxecJ)a;iHe u,pXBe; Cmhoa ijapnrpaACxe 
u,pXBe je to ynMHMO OAMax, rpu,M, PyMyHM m ByrapM 
3HaTHO xacHMje, a CnU, hm ao A^Hac. 

HanoMeHa: H 3 npMnonceHor TexcTa OHMrneAHO je 
Aa cy Bepcxe 3ajeAHMu,e, nocehHO xpMmhaHcxa, M3a- 
6pa/ie MeTOA Ta6nMu;a 3a OApe^MBan>e npa3HMxa, hito 
je MMano AOCTa HeraTMBHMx nocneAMu,a, nocehHo xaAa 
cy y nMTan>y T3B. noxpeTHM npa3HMu,M. npM TOMe, cym- 
TMHa je 6Mna y npMXBaTan>y u;Mxnyca caMep7BMBOCTM 
Meceu,a m toamhc xojM je yBeo ATMHjaHMH MeTOH 433. 
r.n.H.e. H 3 Tor u;Mxnyca npoMCTexao je T3B. panyH enax- 
tm, Tj. Ta6nMHHM panyH MeceneBMx MeHa M3 xojMx 6 m ce 
OApeAMO A aT y M Ycxpca (Bacxpca). Kaxo TaxaB panyH 
HMje y3MMao y o63Mp CTBapHa xpeTan>a He6ecxMx Tena, 

a TMMe m CTBapHe TpeHyTxe MeceneBMx MeHa, hito je 
AOboamtio ao pa37mxa, MnnaHXOBMh je npeAnoncno 
Aa ce, y 6yAyhe, xopncTe pe3ynTaTn acTpoHOMcxe 
Teopnje m npaxce 3a OApel)nBaH>e TpeHyTaxa noxpeT- 
hmx npa3HMxa. MaAa je Taj npeAnor ycBojeH, oh hm- 
xaA HMje m npMMeiteH m 3aTO m A^Hac MMaMo „u,e7io 
3aMeniaTezbCTBo” y panyHy tmx npa3HMxa. 

36or Tora OBAe A^jeMO jeAaH anropMTaM 3 a panyH 
Ycxpca, xojM je y cx/iaAy ca npaBMTiMMa 3a panyH Yc- 
xpca 3 a npaBocnaBHe BepHMxe; anropMTaM je M3BopHo 
HanpaBMO cnaBHM HeManxM MaTeMaTMnap Bayc. Hexa 
cJ)yHXu,Mja MOfl(Y;X) 03HanaBa ocTaTax oa Acn>en>a 
6poja Y ca 6pojeM X. Hexa Texyha roAMHa hocm 03Haxy 
TOflMHA. HMaMo: 

H x = MOD(rOflHHA; 19) 

H 2 = MOD(rOflHHA; 4) 

H 3 = MOD(rO,t[HHA; 7); noMohHa BenMHMHa H A = 19 
xH x + 16 

H = MOD(H ; 30); noMohHa BenMHMHa H=2xH + 

4 x H + 6 x H 

3 4 

H 5 = MOD(H b ; 7) . CaAa (J)opMMpaMO BenMHMHy 
PA3MAK = H . + H_ 

4 5 

xoja npeACTaBiba pa3Max y A^HMMa paHa Ycxpca oa 
A pxBeHe (exnecMjacTMHxe) npo/iehHe paBHOAHeBMu,e, 
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a to je YBEK 21. MapT. Cbm paTyMM cy y JynnjaHCKOM 
KajieHflapy. 

npMMep: rOflMHA = 2003; Tapa je H x = 8; H 2 = 3; H 3 = 
1; H a = 168; 

H 4 = 18; H fi = 118; H 5 = 6naje 
PA3MAK = 18 + 6 = 24 

3HaHM, axo „noTponiMMo” 10 paHa 3a „nonyHy” 
,0,0 31.03., ocTaje HaM 14, Tj. npaBoaiaBHM YcKpc je 14. 
anpn;ia 2003. no JyjinjaHCKOM xaneHpapy mtim, axo po- 
paMo 13 paHa 3aocTaTxa 3a rperopMjaHCKMM xaneHpa- 
poM, to je 27. anpnn 2003. 

rperopi/ijaHCKi/i Ka/ieHflap - hobi/i cti/iji 

C o63MpoM Ha TanHOCT ca KojoM je ypal)eH m Ha 
po6py caMepTBMBocT ca ropnimtHM unxirycoM, obom 
xaneHpapy pajeMo noceOHo MecTO. rperopnjaHCKM 
KaTieH^ap c/iy>xn paHac Kao Mel)yHapeopHn CTaH- 
papp 3a rpa^aHCxy ynoTpeOy. JacHO je p a je HacTao 
xao no6o;i>maH>e Toxa m pacnopepa uepeMOHnj ajiHMx 
poral)aja y npaxcn PnMOKaTOTinHxe m npoTecTaHTcxe 
u,pKBe. 

AxyMyTiapnja pa37inxe py>xnHe Tponcxe ropn- 
He m jyjinjaHCxe xaneHpapcxe ropnHe op 0.0076 paHa 
ropniniBe, poBena je po Tora pa ce Beh y mecHaecTOM 
Bexy HaxynM 10 paHa, hito je y opHOcy Ha pep, npnpop- 
hmx poral)aja 6n/io npMMeTHo. OBaj npo6/ieM je noce6- 
ho TaHmpao PMMoxaTOTiMHKy upxBy, jep ce hmhmjio pa 
he pohn BpeMe pa ce Ycxpc cnaBM y neTo. liana naB/ie 
III je perpyTOBao hckotimko acTpoHOMa, npBeHCTBeHO 
je3yMTy Cristopher- a Clavius- a pa npep/io>xe pemeite 3a 
no6o7BniaH>e xaneHpapa. Ohm cy npepjio^XMTiM pecJ)opMy 
xaneHpapa y cx/iapy ca pemeiteM xoje je pao acTpoHOM 
m (J)M3Mnap Luigi Lilio HeniTO paHMje. Kapa je M3a6paH 
Ugo Buoncompagni 3a nany (rpryp XIII), Hac/iepno je 
pa3/mHMTe npenopyxe 3a pe(J)opMy xaneHpapa. Op/iy- 
hmo ce 3a Clavius- ob npepnor m 24. 02. 1582. ropMHe je 
M3pao nancxy 6yny Inter Gravissimas HamamaBajyhM 
TMMe pa je to M36op „I43Me])y ...” hito m jecy noneTHe 
penn Te 6yne. CaMa peijiopMa ce cacToja/ia y cnepeheM: 

• M30CTaB7ta ce 10 paHa M3 xa/ieHpapcxor 6pojan>a m 
Hana^ce ce pa nocne neTBpTxa, 4. oxTohpa 1582. 6ype 
neTax, 15. oxTohap 1582. 

• Meita ce npaBnno 3a npecTynHe ropMHe yTO/inxo 
hito BMine HMcy npecTynHe ropMHe xoje 03HanaBajy 
CTO/ieha (ctotmhc) yxoTmxo 6poj CToneha HMje pezbMB 
ca 4 6e3 ocTaTxa. 

• no/io>xaj popaTHor paHa y npecTynHoj topmhm ce no- 
Mepa ca paHa npe 25. cj>e6pyapa (paHMje cy Hajnemhe 
6M7ia 2 24. cj>e6pyapa!) Ha paH noc/ie 28. cj>e6pyapa, Tj. 
nojaBTByje ce 29. (J>e6pyap. 

OBpe je MHTepecaHTHo pehn pa ce nancxa 6y/ia 
HMje ocBpHyna Ha npo6/ieM noneTxa xaneHpapcKe ro- 
pMHe m pa je npBM jaHyap y Bp/io pa3/iMHMTMM TpeHy- 
u,MMa y pa3HMM cpepnHaMa yBepeH xao noneTax xaneH- 
papcxe ropMHe. 


Mcto Taxo, OBa pecJiopMa HMje poBena po cra6n- 
7iM3au,Mje „noHO^caja” paTyMa npo/iehHe paBHopHe- 
BMii,e, HMMe 6m ce nojepHocTaBMo panyH noxpeTHMx 
npa3HMxa. llpeTnocTaBH>a ce pa pe(J>opMa, xoja je to 
npepBMl)a/ia, HMje ycBojeHa M3 (hckmx) hotihthhkhx 
pa3nora. 

Cbm ocTajiM xajieHpapn, xojM cy paHac y ynoTpe- 
6 m, orpaHMneHM cy Ha nojepMHe pennrnje m xy/rrype. 
llpepHOCT rperopnjaHcxor xaneHpapa 6nna je iteroBa 
McxopMCTMBocT m 3a CBeTOBHe m 3a pyxoBHe noTpe6e m 
jepHOCTaBHOCT y npMMeHM. 

TopMHe ce panyHajy op noneTHe enoxe xojy je 
pe(J)MHMcao Dionysius Exiguus n nope^eHe cy Ha pBe 
xnace: o6mhhc ropMHe n npecTynHe ropMHe. 06nHHa 
ropMHa MMa 365 paHa; npecTynHa 366 paHa, ca jepHMM 
yMeTHyTMM paHOM, 03HaneHMM xao 29. (J>e6pyap, xojn 
npeTxopn 1. MapTy. npecTynHe ropMHe ce oppe^yjy 
npeMa cnepeheM npaBMTiy: 

• CBaxa ropMHa xoja je peibHBa TaHHO ca nempn je 
npecTynHa ropMHa, M3y3eB ropMHa xoje cy pejbMBe 
TaHHo ca 100, OBe CToneTHe ropMHe cy npecTynHe ro- 
pMHe caMo axo cy TaHHO pezbMBe ca 400. 

Kao pe3ynTaT ropMHa 2000. je npecTynHa ropMHa, 
pox 1700, 1800, 1900, n 2100. HMcy npecTynHe ropM- 
He.... OBa npaBMJia ce Mory npMMeHMTM Ha BpeMeHa npe 
rperopnjaHcxe pecJiopMe HMMe ce CTBapa npo/ienTMHKM 
IperopMjaHCKM xa/ieHpap. Y obom cnynajy, ropMHa 0, (1 
ropMHa n.H.e.) ce CMaTpa npecTynHOM ropMHOM. 

rperopnjaHCKM xa/ieHpap je, npeMa TOMe, 3a- 
CHOBaH Ha uiMxnycy op 400 ropMHa, xojn capp>KM 146 
097 paHa. noniTo ce 146 097 Mo>xe nopejiMTM ca cepaM 
6e3 ocTaTxa, rperopnjaHCKM rpa^aHCxn xaneHpap ce 
noHaBTBa TanHO nocne 400 ropMHa. flezbeite 146 097 
ca 400 poBopn po cpepite py^cnHe op 365.2425 paHa y 
xaneHpapcxoj topmhm, xoja je 6/incxa cpepitoj Bpep- 
hoctm py>KMHe Tponcxe ropMHe. nope^eibe ca paHnjoM 
jepHanMHOM oTxpMBa pa rperopnjaHCKM xaneHpap axy- 
Myjrnpa rpernxy op jepHor paHa 3a 2 500 ropMHa. Mapa 
cy npep7io>xeHa pa3Ha nopemaBaiba CMCTeMa npecTyn- 
He ropMHe HMjepHO HMje 3BaHMHHO npnxBaheHo. 

Mecepn rperopnjaHCKor xaneHpapa 


1.31 jaHyap 

2. 28 cj)e6pyap* 

3. 31 MapT 

4. 30 anpHTi 

5. 31 Maj 

6. 30 jyH 


7. 31 jy/i 

8. 31 aBrycT 

9. 30 cenTeM6ap 

10. 31 oxTo6ap 

11. 30 HOBeM6ap 

12. 31 peu,eM6ap 


* Y npecTynHoj ropMHM, (J>e6pyap MMa 29 paHa. 


Y CBaxoj ropMHM, paTyMM cy oppe^eHM npeMa 
6pojy paHa op noneTxa Mecepa. Pep Mecepn m 6poj pa- 
Ha y Mecepy je ycBojeH M3 JynnjaHCxor xa;ieHpapa. 


KA/lEHflAPM 


BacnoHa 



LJpKBeHa npaBi/ma 

YnopMniHe Tanxe u,pxBeHnx KaTieH^apa (Xpn- 
mhaHCKMX ijpxBn) cy TpeHyu,n (,o,aTyMn) T3B. „noxpeT- 
hmx” n „CTa7iHMx” npa3HMKa. Eo>xnh je maBHM „Heno- 
KpeTHM” npa3HMK, a ^aTyMM BehnHe flpyrnx noxpeTHnx 
npa3HMKa cy OApe^eHM y o^Hocy Ha Ycxpc (BacKpc). 
IIoKpeTHM npa3HMu,M cy y BpeMe BorojaBTxeita HefleTte 
xoje ce panyHajy o,n; Bo>xnha m npa3HMKa EorojaBTteita. 

Ha>xanocT, 36or M3y3eTHO M3pa>xeHnx ayTO- 
homhmx MHTepeca, y obom ^eny npMMeHe xaTieH,n,apa 
nocTojn 6/iam xaoc, na heMO OB^e p aTM je,o,aH npecex 
OHora ihto ce ^aHac Mo>xe Ha3BaTM cxopo cnrypHMM. 

Y M3B0pHMM panyHMMa oflpe^eHO je pa je Ycxpc y 
He^ezby xoja npaTM npBM „u,pXBeHn” nyH Meceu, nocne 
MapTOBCKor exBMHoxu,nja. Obo He Tpe6a MernaTM ca 
nonynapHMM nojMOM pa Ycxpc na^a y npBy He^eiby no- 
cne nyHor Mecen;a xojn npaTM npOTiehHn exBMHOii,nj. 
Kao npBO, npOTiehHn exBMHou,nj He na^a o6aBe3Ho 21. 
MapTa. Ocmm Tora, u,pxBeHM nyH Meceu; Hnje mcto hito 
m acTpoHOMcxM nyH Meceu, - oh ce 3acHMBa Ha Ta6e- 
naMa xoje He y3MMajy y o63np xoMn/iexcHOCT xpeTan>a 
Meceua. Kao pe3ynTaT, ,n,aTyM upxBeHor nyHor Mece- 
u,a MO>xe 3HaTHO pa ce pa3Tinxyje o^ CTBapHor nyHor 
Meceua. rperopnjaHexn cmctcm npecTynHe ro,o;nHe 
cnpenaBa pa pa37inxa M3Mel)y „u,pxBeHnx” MeceneBnx 
Ta6ena n acTpoHOMCxnx no^aTaxa o (J)a3aMa Meceu,a 
^ocTMTHe BMnie o,n, 5 ftaHa. Md)yTMM, tmx HexoTinxo pa- 
Ha M pa37IMHMTM XaTieHflapCXM CMCTeMM cy flOBOTBHM pa 
M3a30By npMUMHHy 36pxy. 

npeMa u,pxBeHMM Ta67mu,aMa u,pxBeHM nyH Me- 
ceu, je flecJ)MHMcaH xao neTpHaecTM pan Ta6nnn } a Mece- 
u,a, pok pan 1. o^roBapa u,pxBeHOM Mna^oM Meceijy. 
Ta6nMu,e ce 3acHMBajy Ha Mctohobom u,nxTiycy, y xo- 
Me 235 cpeji;H>MX cmho^mhxmx Meceu,n Tpaje 6939.688 
^aHa. rioniTO je ^eBeTHaecT rperopnjaHcxnx ropmua 
6939.6075 flaHa, TpeHyu,n MeceneBMx MeHa he ce noHO- 
bmtm cxopo mctot flaTyMa ^eBeTHaecT ro^MHa xacHnje. 

J\a ce cnpeuM HaxynTBaite pa3Tinxe o^ 0.08 pana 
no MeTOHOBOM u,nxTiycy, Ta67inu,e ca^p^ce nonpaBxe 3a 
CMHxpoHM3au,Mjy Ha ,o;yrnM BpeMeHcxMM MHTepBanMMa. 
KoMminxau,nje ce nojaBTtyjy m 3aTO hito cy TahenapHM 
Meceu,M o^ 29 mum 30 ^aHa. KoMnneTaH cmctcm ca^p>XM 
nepMO^ oji, 5 700 000 ro^MHa ofl 2 081 882 250 flaHa, 
hito je je,o,Haxo 70 499 183 Meceu,n. lloc/ie obot nepno- 
pa , flaTyMM Ycxpca ce noHaBTtajy. 

Oie,a,ehn anropnTaM 3a M3panyHaBaH>e ,n,aTyMa Yc- 
xpca je ocHOBaH Ha ajiropMTMy Oudina , 1940. Oh Ba>xn 
3a CBaxy BperopnjaHCxy roflMHy, HE CBe npoMeHTBMBe 
cy u,e7iM 6pojeBM m ocTau,n cbmx ^ezbeita cy 3aHeMape- 
hm. KoHanHM ^aTyM je ,n,aT ca HM, Meceu; n Hfl, ,o,aH y 
Meceu,y. Hexa ymacTe 3arpa,n,e 03HanaBajy u,eno6pojHM 
pe3y;iTaT ,n,eTi>eH>a ^Ba 6poja, a (J>yHxu;Mja MOD MMa 
paHMje 3HaneH>e. HaBe^eHM anropMTaM nocTaje 

H 1= [Hr/100], 

H 2 = MOD(Hr,19), 

H 3 = [(H x - 17)/25], 

H 4 = H x - [H/4] - [(H 1 - H 3 )/3] + 19 x H 2 + 15, 


H 4 = H 4 -30x[H 4 /30], 

H 4 = H 4 - [H 4 /28] x (1 - [H 4 /28] x [29/(H 4 + 1)] x [(21 

-h 2 )/ii], 

H 5 = Hr + [Hr/4] + H 4 + 2 - H x + [H/4], 

H 5 = MOD(H5, 7), 

H 6 = H 4- H 5 . 

HM = 3 + [(H 6 + 40)/44], 

H.H, = H 6 + 28 - 31 x [HM/4]. 

npMMep: M3paqyHajTe a,axyM YcKpca +2003. roflMHe. 

H, = (2003/100) = 20, 

H 2 = MOD(2003, 19), = 8, 

H 3 = [(20- 17)/25], = 0, 

H 4 = 20 - [20/4] - [(20 - 0)/3] + 19 x 8 + 15, = 176, 

H 4 = 176- 30 x [176/30], = 26, 

H 4 = 26 - [26/28] x (1 - [26/28] x [29/(26 + 1)] x [(21 
- 8)/l 1] ), = 26 - 0 x (1 - 0 x 1 x 1) = 26, 

H 5 = 2003 + [2003/4] + 26 + 2 - 20 + [20/4], = 2516, 

H 5 = MOD(2516,7), = 3, 

H 6 = 26 - 3, = 23, 

HM = 3 + [(23 + 40)/44], = 4 
Hfl = 23 + 28 - 31 x [4/4], = 20. 

JeBpejcKM Ka/ieHAap 

JeBpejcxn xaneHflap je TiyHMcojiapHM xaneH^ap m 
flaHac 3acHOBaH BMine Ha npopanyHMMa Hero Ha nocMa- 
TpaibMMa. OBaj xaneH^ap je 3BaHMHHM xaneH^ap M3pae- 
;ia m HMTyprnjcxM xaneH^ap jeBpejcxe Bepe. 

Y npMHu;Mny noneTax CBaxor Meceu;a je o^pe^eH 
M/ia,o,nM Meceu,OM m Ta6ene ( molad ) xoja je 3acHOBaHa 
Ha ycBojeHoj cpeflHboj Bpe^HOCTM MeceneBor u;nx/iyca 
(;iyHau,Mja). a 6m o6e36e^MnM pa ce BepcxM npa3HMu;M 
nojaBTtyjy y o^roBapajyhoj ce30HM, Meceu;M cy yMeray- 
tm npeMa Mctohobom n;nx;iycy, y xoMe ce 235 /iyHan,nja 
nojaBTtyje y 19 ro^MHa. 

llo Tpa^Mii,MjM, panm y nepejbw cy 03HaneHM 6po- 
jeBMMa, a caMo ce^MM pan, Cxa66am , MMa MMe. J\ann ce 
panyHajy ofl 3ana3a ji,o 3ana3a, Taxo pa 1. pan nouMite 
3ana30M y cy6oTy m 3aBpmaBa ce npM 3a/ia3y y Heflezby. 
Cxa66am nouMite npM 3ana3y y neTax m 3aBpmaBa ce 
npM 3ana3y y cy6oTy. 

ripaBM/ia 

To^MHe ce panyHajy oa Epe nocTaHxa, mtim Era 
Mundi , xoja o^roBapa 7. oxTo6py -3760. no JynnjaHcxoM 
nponenTMuxoM xaneH^apy. CBaxa ro^MHa ce cacTojn ofl 
flBaHaecT mtim TpMHaecT Mecei^M xojM ce cacToje M3 29 mtim 
30 pana. Jepan yMeTHyTM Meceu; ce yBO^M y ro^MHaMa 3, 
6, 8, 11, 14, 17 m 19y^eBeTHaecToroflMHiH>eM rjnxTiycy o,n, 
235 TiyHan,nja. noueTHa ro^MHa xaneH^apa, A.M. ( Anno 
Mundi) 1, je ro,n;nHa 1. fleBeTHaecToro,o;nmH>er u,MXTiyca. 

KaTieH^ap 3a ^aTe ro^MHe je ycTaHOBTteH o^pe- 
])MBaH>eM pana HefleTte 1. Tncxpu (npBM pan Rosh 
Hashanah mtim HoBa Toji,MHa) m 6pojeBa pana y ro^M- 
hm. ToflMHe cy o^pe^eHe npeMa 6pojy pana y to^mhu 
(nomeflajTe TaOene 1, 2, 3 m 4.). 


BacnoHa 


KA/1EHAAPM 




HenoTnyHa 

Pery/iapHa 

lloTnyHa 

06i/iHHa 

roflMHa 

353 

354 

355 

ripecTynHa 

roflMHa 

383 

384 

385 


Ta6ena 1. Oflpe^MBaite ro^MHa y jeBpejcxoM xaneH,o,a- 

py 


1. 

Tishri 

30 

7. 

Nisan 

30 

2. 

Heshvan 

29* 

8. 

lyar 

29 

3. 

Kislev 

30 + 

9. 

Sivan 

30 

4. 

Tevet 

29 

10. 

Tammuz 

29 

5. 

Shevat 

30 

11. 

Av 

30 

6. 

Adar 

29 * 

12. 

Elul 

29 


Ta6ena 2. Meceu,n y jeBpejcKOM xaneH,n;apy 

* Y noTnyHoj Hesvan MMa 30 ,n;aHa 

+ Y HenoTnyHoj Kislev MMa 29 ^aHa 

1 npecTyime ro,n;HHe Adar I MMa 30 flaHa, cneflefrn je 
Adar II xojn MMa 29 ^aHa 


HenoTnyH ( baser ) n/ieceij - Meceu ofl 29 flaHa 
riyH (male) ivieceij - Meceu o a 30 flaina 

06i/iHHa rofli/ma - roflMHa Koja MMa 12 MeceuM ca yKyn- 
ho 353, 384 mjim 355 flaina 

ripecTynHa ro^i/ma - roflMHa Koja MMa 13 MeceuM ca 
yKynHO 383, 384 mjim 385 flaHa 

lloTnyHa ro^i/ma ( shelemah ) - roflMHa y kojoj Mecei_i 
Hesvan m Kislev MMajy 30 flaHa 

HenoTnyHa ro^i/ma ( baser ) - roflMHa y Kojoj Meceu 
Hesvan m Kislev MMaj'y 29 flaHa 

PeflOBHa roflMHa ( kesidrah ) - roflMHa y Kojoj Meceu 
Hesvan MMa 29 flaina a Kislev MMa 30 flaina 

Halakim (jeflHMHa halek ) -,„qe/ioBM"Maca, 1 080 
halakima no Macy 

Molad (MHO>KMHa moladot ) -„pof)ehbe" Mecei^a, 3HaMM 
BpeMe KOHj'yHKUMje 3a MOflepHe KaneHflapcKe CBpxe 

Dehiyyah (MHOMi/ma dehiyyot ) -„o ( qBarahbe", npaBM/io 
Kaujhbehba 1 . tishria p,o noc/ie molada 


Ta6ena 3. TepMMHonornja jeBpejcxor xaneH,o,apa 

MeceijH Heshvan m Kislev MMajy npoMeHTBMBy ay- 
>KMHy a 6 m saflOBOTBMTiM 3axTeBe 3a AyncHHy ro^MHe 
(norne^ajTe Ta6eny 1.). y npecTynHMM ro^MHaMa, Me- 
ceu, Aflap ofl 29 ^aHa, je 03HaneH ca A^ap II, a H>eMy 
npeTxo^M yMeTHyTM Meceu, A^ap I o# 30 ,o,aHa. 

3a npopanyHe xaneH,n,apa, ,D,aH nonnite y 6 na- 
coBa nocne no,o,He ihto je 03HaneH0 ca nacoBM. Ha- 
cobm cy nofleTteHM Ha 1080 halakim- a; Taxo je je^aH 
helek 31/3 cexyH^e. (TepMOHonornja je o6janm>eHa 
y Ta6enn 3). KaneH^apCKM npopanyHM ce oftHoce Ha 
MepMftMjaH JepycannMa, 2 naca 21 MMHyTa mctohho oa 
Greenwich- a. 

Oflpe^MBaHje 1. Tishri- a KaneHAapcxa ro^MHa 


noHMH>e ca npBMM flaHOM Rosh Hashanaha (1. Tishri ). 
Oflpe^eHO je ^aHOM Tishri molad m ca neTHpn npaBM- 
na Ofljiaraifca (dehiyyot). Dehiyyot Monce ^a o,o,no>xH 1. 
Tishri je,o,aH nnn ABa flaHa nocne molada. YTaOnMneHM 
MTia^M Mecenn ( maladot ) ce panyHajy 0,0; Tishri molad 
roflMHe 1. A.M., hito ce ^ecMTio 2. ^aHa y 5 nacoBa, 
204 halakim-a (Tj., 11:11:20 nocne no^He y He^eTBy 6. 
OKTo6pa -3760. JynnjaHcxor nponenTnnxor xaneHAa- 
pa). ycBojeHa Bpe^HOCT cpeAH>e nyHannje je 29 #aHa, 12 
nacoBa, 793 halakim-a (29.530594 flaHa) fla 6 m ce M36e- 
rae rpernxe 0,0,6 ai]MBaH>a m 3aoxpyncHBaH>a, npopanyHM 
ce Bpme y halakim- a, a He y ji,eu,MMa7iMMa flaHa, nouiTo 
je ycBojeHa nyHannoHa xoHCTaHTa TanHO M3pa>xeHa y 
halakim- a. 


JlyHaiji/lje 

HeAe/be-AaHM-MacoBM-lio/a/c//7i/ 

1 

= 4-1 -12-0793 

12 

= 50 - 4 - 08 - 0876 

13 

= 54-5-21 -0589 

235 

= 991 -2-16-0595 


Ta6e/ia 4. KoHCTaHTe nyHannje 3a OApel)nBaH>e 1. 
Tishri- a. 

JlyHau,MOHe xoHCTaHTe noTpe6He 3a panyH cy 
npnxa3aHe y Ta6enn 4. Ofly3MMan>eM HeAen>a, OBe xoh- 
CTaHTe ^ajy noMepan>e ^aHa y HeAen>n xoje ce nojaBTtyje 
nocne CBaxor nnxnyca. 

llpi/iMep 1: 

Hal)n ^aH y He^eTBM m BpeMe Tishri molad 2. A.M. 

rtoniTo je to o6nHHa ro^MHa, 1 A. M. MMa ABaHa- 
ecT nyHannja. npeMa TOMe, noMepan>e ^aHa y nejj,ejbw 
y Toxy flBaHaecT ;iyHau,Mja ce Monce flo^aTM Ha molad 
enoxe: 


flaH 6. y 14 nacoBa 0000 halakim- a o^roBapa cpejjjM y 8 
nacoBa nocne no^He. 



Aam/i - nacoBM - halakimi 

molad 

2 - 05 - 0204 

+ 12/iyHai4nja 

4 - 08 - 0876 

tishri molad 

6-14-0000 


Dehiyyoti cy xao hito cne^M: 

1. Axo Tishri molad na^a 1., 4., nnn 6. ftaHa, 1. Tishri je 
oflnonceH 3 a je^aH ^aH. 

2. Axo ce Tishri molad nojaBn>yje y nnn nocne 18 
nacoBa (Tj., y no^He), Ta^a je 1. Tishri o^nonceH 3a 
je^aH ^aH. Axo obo npoy3poxyje ^a 1 . Tishri na^a 1 , 

4. nnn 6. ^aHa Ta^a je oh o^nonceH 3 a jom je^aH ^aH 
A a 6m 3afl0B07tM0 dehiyyah (1). 

3. Axo Tishri molad Hexe o6nnHe ro^MHe (Tj., ro^MHe 
ofl 12 Meceu,M) na^a 3. ^aHa nocne 9 nacoBa, 204 
halakima , Ta^a je 1. Tishri o^nonceH 3 a ^Ba ^aHa ^o 

5. flaHa, 3aflOBo;taBajyhM Taxo dahiyyah (1). 


KA/lEHflAPM 


BacnoHa 


4. Ako npBM Monafl nocne npecTynHe roflMHe nafla Ha 
Apyrn flaH y nnn nocne 15 nacoBa, 589 halakima , 
Tafla je 1. Tzs/zn oflnonceH ofl jeflaH flo 3. flaHa. 

ripuiviep 2: 

Hat)n flaH l.Tishri 5760. A.M. 

rtoniTO je noneTHa enoxa, 5759 roflMHa npom/ia m 
caflpncn 303 fleBeTHaecToro^MiHHja u,nxnyca m flBe ro- 
flMHe, o6e OBe roflMHe cy o6n+He roflMHe. JIyHan,noHe 
KOHCTaHTe xoje cy paiinje flaTe (ca ennMMHncaHMM n,e- 
timm Heflen>aMa) ^ajy noMepaiBe flaHa y HefleTBn, xoje ce 
flOflaje Ha molad enoxe: 




flaHM- HaCOBM 
- halakimi 

141/iKJiyc Ofl 19 
roflMHa 

303x2-16- 

0595 

= 2-22 - 1005 

061/iHHe roflMHe 

2 x 4 - 08 - 
0876 

= 1 - 17- 0672 

npecryHe 

roflMHe 

0x5 - 21 - 
0589 

= 0 - 00 - 0000 

molad enoxe 


2 - 05 - 0204 

tishri molad 
5760 A.M 


6-21 - 0801 


rtoHiTo ce molad nojaBTByje 6. flaHa, dehiyyah (1) 
npoy3poKyje fla je 1. Tishri oflnonceH Ha 7. flaH. Monce 
ce 3ana3MTM fla he dehiyyah (2) Taxotje npoy3poKOBaTM 
oflnaraiBe 3a jeflaH flaH, noniTO ce molad nojaBTByje no- 
cjie 18 nacoBa. MetjyraM, Dehiyyah (1) MMa npeflHOCT. 

Pa3/i03M 3a dehiyyot 

Dehiyyah (1) cnpenaBa fla ce Hoshana Rabba (21. 
Tishri) ^ec m Ha Shabbat m cnpenaBa Yom Kippur (10. 
Tishri) fla ce flee m Ha flaH npe nnn nocne Shabbat- a. 

Dehiyyah (2) je BemTanxM npoM3BOfl CTape npax- 
ce fla CBaKM Meceu; nonniBe ofl onancaiBa MeceneBor 
cpna. rtpeTnocTaB^a ce fla axo ce molad (Tj. MeceneBa 
xorByHKUMj a) nojaBTByje nocne noflHe, MeceneB cpn ce 
He Mo>xe ona3MTM flo 6 nocne noflHe, hito he OHfla 6 mtm 
cnefleher flaHa. 

Dehiyyah (3) cnpenaBa odn+Hy roflMHy fla npel)e 
355 flaHa. Ako ce Tishri molad Hexe odn+He roflMHe 
nojaBM y yTopax y nnn noc/ie 3:11:20 nonoflHe hobm 
Tishri molad he ce nojaBMTM y nnn nocne noflHe y cy6o- 
Ty. lIpeMa dehiyyahu 1. Tishri cneflehe roflMHe je oflno- 
nceH flo Heflezbe, a to M3a3MBa y cnynajeBMMa dehiyyaha 
flaTBe oflanraiBe flo noHefleTBxa. Obo flaje odn+Hy rofln- 
Hy ofl 356 flaHa, a/in OflnaraiBe 1. Tishria ofl yTopxa flo 
neTBpTxa flaje roflMHy ofl 354 flaHa. 

Dehiyyah (fl) cnpenaBa fla npecTynHa roflMHa dy- 
fle xpaha ofl 383 flaHa. Axo je Tishri molad xojn npaTM 
npecTynHy roflMHy y noHefleTBax, y mtim nocne 9:32:43 
1/3 nonoflHe, npeTxoflHM Tishri molad (TpMHaecT Mece- 
u,m paHMje) nojaBTByje ce y yTopax y mtim nocne noflHe. 
TtpeMa TOMe, no dehiyyahu (6) m (a), 1. Tishri xojnM 


noHMH>e npecTynHa roflMHa je oflnonceH flo neTBpTxa. 
fla ce enpenn roflMHa ofl 382 flaHa, 

Dehiyyah (4) 3a jeflaH flaH oflnance noneTax odn+He 
roflMHe. rtoMepaiBe flaHa y HefleTBM nocne TpMHaecT 
nyHau,Mja je 05-21-589. Axo ce Tishri molad npecTyn- 
He roflMHe flee m 4. y 20 nacoBa 500 halakima , cneflehn 
Tishri molad he ce flee mtm 3. y 18 nacoBa 9 halakima. 
36or dehiyyaha (2) 1. Tishri npecTynHe roflMHe he 6 mtm 
oflnonceH 3a flBa flo 6. flaHa. 36or dehiyyaha (3) 1. Tishri 
cneflehe roflMHe he 6 mtm oflnonceH 3a flBa flo 5. flaHa. 
Pa3nnxa ofl rnecT flaHa je xapaxTepMCTMxa npaBMnHe 
roflMHe, Taxo fla Heshvan MMa 29 flaHa a Kislev 30 flaHa. 

1/lcTopi/ija JeepejcKor Ka/ieHflapa 

06mhho ce CMaTpa flaje KOflMcJ)MKOBaHM JeBpejcxn 
xaneHflap xaxaB mm flaHac no3HajeMo HacTao 4119 
A.M. (+359), Mafla je TanaH flaTyM Heno3HaT. Y to Bpe- 
Me je naTpMjapx Hillel II, xprnehM TpaflHu,Mjy, niMpMO 
npaBMna 3a panyHaiBe xaneHflapa. npe obot BpeMeHa 
xaneHflap ce CMaTpao TajHOM HayxoM Bepcxnx Bna- 
ctm. npeu,M3HMjM fleTan>M Hillel-OBOT xaneHflapa HMcy 
floninn flo Hac, ann ce yrnaBHOM CMaTpa fla je caflpncao 
npaBMna ydaijHBaiBa y fleBeTHecToroflMiniBMM u,Mxny- 
CMMa. /Jo fleceTor Bexa H.e. nocTojana cy HecnaraiBa o 
npaBMM roflMHaMa 3a ydan,MBaiBe m o noneTHoj enoxM 
3a panyHaiBe roflMHa. 

nHcjTopMaflMje o xaneHflapcxoj npaxen npe 
Hillel- a cy (JrparMeHTapHe m necTo xoHTpaflMKTop- 
He. HajpaHMjn floxyMeHTM noxa3yjy fla je xaneHflap 
3acHOBaH Ha nocMaTpaiBMMa MeceneBMx MeHa. no- 
ihto Endnnja cnoMMH>e ce30He npa3HMxa, Mopa fla je 
nocTojano ydan+maiBe. BepOBaTHo je nocTojao cyxo6 y 
pa3Bojy xaneHflapcxMx npaxen. 

I43maHCTBO M3 BaBMnoHa, y npBoj nonoBMHM 
rnecTor cToneha n.H.e., je flocTa yTMijano Ha JeBpejcxn 
xaneHflap. Obo ce n flaHac BMfln no Ha3MBMMa Meceu,a. 
BaBMnoHCKM yTMu,aj je Moncfla TaKotje flOBeo flo npaxce 
MHTepxanaflMje, ydan,MBaiBa, npecTynHMx Mecen+i. 

3a BpeMe Sanhedrina, xoMncnja Sanhedrina ce 
cacTajana fla npon,eHM M3BeniTaj o nocMaTpaiBy Me- 
ceneBor cpna. Kafla ce HMje Morno nocMaTpaTM, hobm 
Meceu; je no+niBao 30 flaHa nocne noneTxa npeTxoflHor 
Meceu,a. Ha oflnyxy o ydan,MBaiBy yTMijano je (Mafla ra 
HMje noTnyHO oflpeflnno) CTaiBe BereTau,Mje n >khbot 
nCMBOTMIBa. 

1/lcnaiviCKi/i Ka/ieHflap 

HcnaMcxn xaneHflap je ncxTBy+MBo MeceneB xa- 
neHflap y xoMe Meceu,n oflroBapajy MeceneBOM u,Mxnycy 
cj>a3a. Kao pa3ynTaT, flnxnyc ofl 12 nyHapHMx Meceu;n 
ce Bpaha yHa3afl xpo3 roflnhiBa flo6a y nepnofly ofl oxo 
33 roflMHe. 3a Bepcxe CBpxe, MycnMMaHM cy nonniBanH 
Meceu,e ca npBOM BMflTBMBomhy MeceneBor cpna nocne 
xoiByHxn.Mje. 3a rpafjaHcxe CBpxe necTo ce xopncTM xa- 
neHflap Kojn anpoxcMMnpa MeceneB (J>a3HM flnxnyc. 

HefleTBa ce cacTojana ofl ceflaM flaHa ofl xojnx cBa- 
km no+MiBe ofl 3ana3a CyHu,a. /J aHn HefleTBe cy 03Hane- 
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hm 6pojeM, ca 1. AaHOM xojn nonuse npn 3a/ia3y y cy- 
6oTy n 3aBpmaBa ce npn 3a/ia3y y He^eTty. 5. flaH xojn 
ce 30Be JyMa je AaH 3a 3ajeAHnuxe mohhtbc. HacynpoT 
cy6oTH>eM ^aHy XpninhaHa n JeBpeja, JyMa Hnje AaH 
oflMopa. JyMa nonmte ca 3a/ia30M Cymja y neTBpTax n 
3aBpmaBa ce ca 3a/ia30M y neTax. 

llpaBi/ma 

IbflMHe 0 , 0 , ABaHaecT Mecenn ce pauyHajy oa Hijra 
epe, xoja je cnoMeH 6excTBy npopoxa (MyxaMe^a) n 
iteroBMx C7ie ( o,6eHMKa H3 Mexe y Meftimy. OBa enoxa 1. 
A.H. ( Anno Hegirae ) Muharam 1 . acTpoHOMn ymaBHOM 
CMaTpajy ( Neugebauer , 1975.) Aa na^a y ueTBpTax, 15. 
jyjin +622 (JyjmjaHCxn xaneH^ap). To ce 30Be acTpoHOM- 
cxa Hijra enoxa. XpoHo/iomxe Tad/inne (npnMep, Mayr n 
Spuler , 1961, Freeman-Grenville , 1963.) o6hhho xopncre 
neTax 16. jy/in xojn je 03Hanno rpaljaHcxy enoxy. Y o6a 
c/iynaja ncnaMCxn AaH nonnite npeTxo^Hor jjjaHa npn 
3a/ia3y Cymia. 

3a Bepcxe CBpxe, CBaxn Mecen; nonnite y npuminny 
ca npBMM ona>xaiteM MeceneBor cpna noc/ie M/iaAor Me- 
cena. Obo je noce6HO Ba>XHo 3a ycTaHOB7BaBan>e noneT- 
xa n xpaja PaMa^aHa. HapaBHo Aa cy BpeMeHcxe npnjin- 
xe flOBOfln/ie ao Bncoxe Henoy3AaHocTn OApetjnBaja OBor 
TpeHyTxa, na je yBe^eHa npaxca Aa hobm Mecen, Mo>xe Aa 
ce o6jaBn 30 AaHa nocne noneTxa npeTxo^Hor Mecena. 
Ma^a cy ce xopncTnne pa3He nponeAype npeABntjaita 
n OApet)uBaH>a npBor ona>xan>a, OHe cy yBex nMa/ie 
cyMtbHB CTaTyc. Y npaxcn, nocTojn pa3n/ia>xeH>e n3Mel)y 
3eMa^ba, pennrno3Hnx Bol)a, rpenmn, nnn a a ce ynoTpe- 
6e npopanyHn, xojn Mory 6 mtm 3acHOBaHn Ha tiouimm 
Mo^ejinMa. 

XpoH07i03n npn npoynaBaity ncnaMcxe ncTopnje 
ynoTpe6;BaBajy xaneH^ap ca 30 roAnimtnM n;nxnycoM. 
Y obom Ta6;inHHOM xaneH^apy, nocTojn 11 npecTynHnx 
ro^nHa y nnxnycy oa 30 roAHHa. Mecen,n 03HaneHH He- 
napHMM OpojeBMMa nMajy 30 AaHa, a Meceijn 03HaneHH 
napHHM 6pojeBMMa nMajy 29 AaHa, ca Tpn^eceTnM Aa- 
hom ^oflaTnM flBaHaecTOM Meceny Dhu al-Hijjah (Bn^eTn 
Ta6e/iy 5). Kao npecTynHe roAHHe 03HaneHe cy roAHHe 
nnx;iyca 2, 5, 7, 10, 13, 16, 18, 21, 24, 26 n 29. OBa Bpcra 
xa/ieH^apa ce xopncTn y HexnM ncnaMcxnM 3eM+>aMa n 
xao rpaljaHcxn xaneH^ap, Ma^a ce noHexafl Hexe Apyre 
roAnHe xopncTe xao npecTynHe roAHHe. CpeAH>a Ay>KH- 
Ha Mecena TpHAeceToroAnnnter yTa6/mueHor xaneHAa- 
pa je Man>a 3a 2,9 cexyHAe oa chhoahhxot Mecena. 


1. 

Muharram § 

30 

7. 

Rajab § 

30 

2. 

Safar 

29 

8. 

Sha'ban 

29 

3. 

Rabi'a 1 

30 

9. 

Ramadan * 

30 

4. 

Rabi'a II 

29 

10. 

Shawal 

29 

5. 

Jumada 1 

30 

11. 

Dhu al - 
Q'adah § 

30 

6. 

Jumada II 

29 

12. 

Dhu al - 

Hijjah* 

29* 


Ta6e/ia 5. Mecenn Ta6/in+Hor ncnaMcxor xa/ieHAapa 


* Y npecTynHoj roAnHn Dhu al - Hijjah nMa 30 AaHa 
§ Mecen;n npa3HOBan>a 

* Mecen, CBenaHOCTn n cBeTxoBMHa 

Bi/iA/bi/iBOCT MeceneBor cpna 

noA onnTMa+HnM yc/iOBHMa, MeceneB cpn ce MO>xe 
BHAeTH oxo 15,4 naca nocne aeTpOHOMexor M+aAor Me- 
cena (Tj. xoitynxiinje), ann o6hhho ce He bhah npB nx 
24 naca. BaBHTioHcxn acTpoHOMn cy 6n;in npBn xojn cy 
pa3Bn;in MeTOAe 3a npopanyHaBan>e npBe BnATtnBOCTn, 
MaAa ce Ta6e/ie xoje cy npeocTane He OAHOce A^pexTHo 
Ha OBaj panyH. HajpaHnje no3HaTe Ta6e/ie BHA^+nBOCTn 
cy al-Khwarizmi- jeBe (acTpoHOM n3 AeBeTHaecTor Bexa 
n3 BarAaAa). OBe Ta6e/ie, n MHore noc/ie H>nx, cy ocho- 
BaHe Ha nHAnjcxnM xpnTepnjyMHMa Aa he Meceu, 6 hth 
bhatbhb axo je Tioxa/mn nacoBHn yrao Meceu,a npn 3a- 
na3y CyHu,a jeAHax nnn Man>n oa 78°. Ca pa3BojeM nc- 
naMcxe acTpoHOMnje, pa3BnjeHn cy jom xoMn/iexcHnjn 
xpnTepnjyMn oa CTpaHe nc/iaMcxnx acTpoHOMa. 

MoAepHn MOAe/in 3a npeABn^aKba npBe BnATtn- 
BOCTn yx7Bynyjy Hehecxy MexaHnxy, ccJ)epHy acTpo- 
HOMnjy, ceneHonornjy, aTM0ccJ)epcxy cj)n3nxy n 
ocJ)Ta;iMonornjy. Bruin , 1977. je 6no npBn xojn je npn- 
npeMno OBaxaB moacti. Ilyas , 1984, BnAeBinn Aa ce 
nc/iaMcxn xaneHAap ynoTpehTtaBa rnnpoM cBeTa, je 
yBeo xoHii,enT „ International Lunar Dateline ’, 3anaAHO 
oa xora Meceu, Tpe6a Aa je bhatbhb npn AohpoM yc/io- 
BnMa nocMaTpaita. flaTte TeopeTexe paAOBe je Bprnno 
Schaefer , 1988. Doggett , Seidelmann n Schaefer , 1988. 
n Doggett n Schaefer , 1989. cy opraHn30Ba;in once>XHe 
nocMaTpanxe nporpaMe. 

1/lcTopuja 1/lc/iaMCKor Ka/ieHflapa 

Mc/iaMcxor xaneHAap, xao nyHapHn xaneHAap 
6e3 yMeTan>a Meceu;n Aao je llpopox y KypaHy (sura 
IX, CTnx, 36-37) n y H>eroBoj c;iy)x6n „OnponiTajHO 
xoAonanihe”. To je 6n/io OABajaae oa JiyHncoTiapHor 
xaneHAapa apancxor CBeTa y xoMe cy ce Meceu;n 3acHn- 
Bann Ha npBOM Bn^eH>y cpna, a jeAaH yMeTHyT Meceu; 
ce AOAaBao axo je to H3r/ieAa/io noTpehHO. 

KanncJ)y Ykapy I. ce npnnncyje Aa je ycnocTaBno 
Hijra Eru 17. A.X. He 3Ha ce xaxo je yTBpf)eH noneTHn 
AaTyM. na nnax, npopanyHn noxa3yjy Aa ce acTpoHOM- 
cxn M+aA Meceu; (Tj., xoH>yHxu,nja) nojaBno 14 jyna 
+622. roAHHe (npeTnocTaBTBajyhn AT =1.0 /z), Taxo Aa 
ce ona>xaH>e cpna Aecnno BepoBarao 16. jyna yBene. 


BASES OF THE CALENDAR 

In this article in the series on the calendar, the 
introduction is given on the astronomical and non- 
astronomical bases of the calendar. 

HacTaBax y c/ieAeheM 6pojy. 
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YflK - 524.85+86 


Caiba flam/moBi/ifi 

CTyfleHTKMiba acTpo4)M3MKe, 
MaTeMaTMHKM (jraxyziTeT, Beorpan 


XMrcoso non>e 


PeBonyu;nja y cjinsnu.n Koja ce ^ecMna tokom ce- 
flaMfleceTMx roAMHa nponuior Bexa, ^OHe/ia je BeoMa 
ycneniHy Teopnjy y (j)n3nn,n HecTnua no3HaTy xao 
„CTaHAapAaH MOflen”. Teopnja je Moma ^a o6jacHM pe- 
3ynTaTe CBaxor excnepnMeHTa cj)n3nxe HecTnu,a. YTa- 
6 ana je CTa3y xa yHncjinxau.njn c^yH^aMeHTa/iHMx cnna 
n o6e36e,n;Mna je HBpCTe TeMezbe 0 , 0 ; xojnx TeopMja Mozxe 
Aa rpa^M excTpanonaijnje xa bmhimm eHeprMjaMa m tm- 
Me xa no+en;nMa yHMBep3yMa. 

CTaHflapflaH Mo^en je CBeo6yxBaTaH MOfteji 
xojM cBy MaTepMjy m cBe cnne, ocmm rpaBMTaijnoHe, 
o6janm>aBa nocTojaiteM 24 HecTnu,e m 24 aHTMHecTnn,e. 
npM TOMe cnajaite Hecmue m o,n;roBapajyhe aHTn+e- 
CTMii,e npoAyxyje eHeprajy exBMBaneHTHy yxynHoj Ma- 
cm ob mx HecTMu,a. npon.ec je BeoMa Moryfr m y cynpoT- 
hom cMepy m jaxo 6MTaH 3 a no+eTax CBeMMpa. HecTnu,e 
ce Rene Ha XBapxoBe (6+6), TienTOHe (6+6) m 6o30He 
(12+12). B 030 HM cy HecTMiie hocmou,m MHTepaxu,nja. 
OHe nocpe^yjy M3Mel)y HecTMU,a xoje MHTeparyjy. 
Taxo cJ)otohm nocpe^yjy y e/iexTpoMarHeTHMM, TpM 
BpcTe HecTMu,a y c;ia6nM m ocaM BpcTa BeoMa MacMB- 
hmx necTMija noA Ha3MBOM rnyoHn nocpe^yjy y jaxMM 
MHTepaxu,MjaMa. CTaH^ap^aH Mo^e/i npe^BM^a fla ro- 
MeT CBaxe MHTepaxu,nje 3aBMCMTM oa Mace necTnue ho- 
CMou,a MHTepaxu,Mje m to Taxo fla ihto je Maca Hocnou,a 
Malta, to je Behn aomct. 3aTO je HajBehn aomct e/iex- 
TpoMarHeTHe MHTepaxu,nje jep cJ)otohm HeMajy Macy. 

Pa3/iMxa y MacaMa Hocnou,a MHTepaxu,nja je 6m- 
ti a maBHa npenpexa xa cnajaity cbmx cnna y je^Hy. 
Pemeite je ctmttio 0 , 0 , riMTepa XMrca ( Peter Higgs) xojM 
je pa3MaTpao MoryhHOCT ^a je u,eo npocTop ncnyiteH 
nozbeM, ctimhho xao ihto je npocTop oxo CBaxor Mar- 
HeTa ncnyiteH e/iexTpoMarHeTHMM noTteM. Obo noTte, 
Ha3BaHO Xmtcobmm no7BeM, xao CBa flpyra, noHarna 
ce no oflpe^eHMM je^Ha+MHaMa m MMa CBojy HecTMii,y- 
nocpeflHMxa. Ka^a ce to no;te ca cbmm KberoBMM xa- 
paxTepMCTMxaMa y6au,n y AOTaAamity TeopMjy (3a+e- 
Tax TepMje xoja o6je r o,MH>yje e/iexTpoMameTHy m cna6y 
MHTepaxu,Mjy) Ao6njajy ce M3HeHal)yjyhH pe3y;iTaTM. 
HecTnue xoje MHTeparyjy ca h>mm MMahe Macy je^Haxy 
Hynn Ha bmhimm TeMnepaTypaMa, aox he Ha hm)xmm 6m- 
tm ycnopaBaHM yTMii,ajeM OBor nozba m xao nocneAMijy, 
Ao6nhe Macy. OBa nojaBa ce Mozxe o6jacHMTM jeAHMM 
OBaxBMM npMMepOM: 3aMHC7iHMO xoxTe/i 3a6aBy Hexe 
noTiMTM+xe CTpaHxe y npocTopMjM no xojoj cy H/iaHO- 
bm Te CTpaHxe pacnopel)eHH yHMcJiopMHO. Ka^a npe^- 
ce^HMx CTpaHxe y])e, cbm nnaHOBM y iteroBoj 6tim3mhm 
nocTajy npMBy+eHM iteroBOM nojaBOM m no+nity a a 
ce rpynMHiy oxo itera. Kaxo ce npeflce^HMX xpehe no 


npocTopMjM Taxo npMB/iaHM H/iaHOBe xojMMa ce npn- 
BnnzxaBa, a ohm xoje HanycTM Bpahajy ce Ha no+eTHe 
no3Mu,Mje. 36or HMH>eHMii,e ^a ra y cBaxoM TpeHyTxy 
oxpyzxyje roMM/ia oh nocTaje „tc:>xh”. Taxo je m ca +e- 
CTniiHMa. no3a,n;MHCxo Xhtcobo noTte nocTaje noxa/iHO 
M3BMjeH0 y oxotimhm Ta+axa xpo3 xoje npo7ia3M necTM- 
u;a. flMCTopsnja, Tj. 3ryuiH>aBaH>e no+>a oxo HecTMii,e 
flaje joj Macy. 

XnrcoBO no The MMa Bp+o Ba>XHy ynory y TyMa+eity 
Tora uiTa ce flecMTio y paHOM yHMBep3yMy. CMaTpa ce 
fla xa^a je yHMBep3yM 6 mo Bpjio, Bpno M/ia^ m Bpno, 
Bpno Tonao CBe MHTepaxu,Mje cy 6Mne xao je^Ha, HMcy ce 
Me^yco6oM pa3/iMX0Bane. Bpno 6p30 ce oflBojMTia npBO 
rpaBMTau,MOHa (10' 43 s 0 , 0 , no+eTxa), 3aTMM jaxa (10 35 s) 
m Ha xpajy cy ce pasflBojnjie cna6a m enexTpoMarHeTHa 
(10 10 s). Ka^a ce roBopn o pas^Bajaity cnna xopncTM ce 
M3pa3 cnoHTaHM npexM,n; CMMeTpnje. Y obom c/iy+ajy 
CMMeTpnja HeMa Be3e ca opnjeHTan,njoM y npocTopy, 
Beh je y nMTaity yHyTpauiita CMMeTpnja xoja noBe3yje 
noHamaite je,n;He BpcTe +ecTMii;a y o^Hocy Ha Apyre. 
npBeHCTBeHO ce oahocm Ha HMH>eHMii,y a a cy HecTMu,e 
paBHonpaBHe, a cn/ie Hepa3ABojHe. 

Kaxo AO/ia3M ao npexMAa? Ha obom MecTy Ha cu,eHy 
CTyna Xhtcobo no7Be. 3a Taj npou.ec YT (yHMcJmxau.Mo- 
Ha Teopnja xoja o6jeAMH>yje jaxy, cna6y m e/iexTpoMar- 
HeTHy MHTepaxu,Mjy) npeABM^a nocTojaite BMine Xmt- 
cobmx noH>a (HajjeAHOCTaBHMja YT 3axTeBa nocTojaite 
24 XMrcoBa non>a). OHa cy OApe^eHa caMo cxanapHOM 
BpeAHomhy, HeMajy Hexo ycMepeite xao MaraeTHo m 
e/iexTpM+Ho no;te. Taxo^e, BpeAHocT mm je pa3/iMHMTa 
oa Hyne y „BaxyyMy”. Tpe6a HamacMTM Aa ce BaxyyM 
OBAe He Mo>xe cxBaTMTM xao npocTop 6e3 +ecTMii;a, ihto 
je Moryhe xaAa cy y nuTaity MameTHa m e/iexTpM+Ha 
nozba xoja cy jeAHaxa Hynn xaAa HeMa Hae/iexTpncaHMx 
+ecTMu;a mhm MarHeTa. Me^yTMM, axo 6mcmo y3enn 
jeAaH cy6MMxpocxoncxM ago npocTopa m (JmrypaTMB- 
ho ra noAe;iM7iM Ha c/iojeBe, y npBM OA03ro 6mcmo CTa- 
bmtim XBapxoBe m TienTOHe HacyMM+HO pacnope^eHe, 
ncnoA 6m Muuie HecTMu,e hocmoh;m MHTepaxu,Mja xoje 6m 
CBojoM HenpexMAHOM axTMBHomhy, AO/iacijMMa m oa- 
nacu,MMa McnyitaBa/iM cxopo n,eo ApyrM cnoj, a 3aTMM 
6m Muiao cnoj XMrcoBor nozba xoje je CBeo6yxBaTHO, 
6e3 o63Mpa rAe ce +ecTMu;e Hana3e, yBex je Ty Xmtcobo 
noT+e Aa Ha ibmx A^nyje m Aaje mm Macy. 3aT0 ce BaxyyM 
OBAe oahocm Ha HajHMnce eHepreTcxo CTai te. 

36or naxrner cxBaTaita o neMy ce OBAe 3anpa- 
bo paAM, Ha cjmuyi 1 je npeACTaBZbeH jeAHocTaBaH 
AMjarpaM rycTMHe eHeprnje ABa XnrcoBa nozba, A n B. 
YxynHa rycTMHa eHeprnje je npeACTaBTteHa cJ)yHxu,MjoM 
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y 06/inxy coM6pepa, Hnje jeflHaxa caMO 36npy rycTM- 
Ha nozba A n B, Beh 3aBncn n 0,0, itnxoBe Me])yco6iie 
MHTepaxn,nje. Ha cnnijn je npnxa3aHO xozinxa 6n 6M7ia 
yicyriHa rycTMHa eHeprMje axo 6 m nozbe A MMa/io Bpefl- 
hoct 3, a noTBe B Bpe^HOCT 2. JIonTnu,a ( Guth , 1997) Ha 
Bpxy cny>KM 3a /iaicme o6jamiteite eBoziyijnje Xmfcobmx 
nozba m npeflCTaBZba Bpe^HOCTM nozba A m B (xaxo ce 
xyrnnija xpehe Taxo ce Meitajy Bpe^HOCTM uojbz). Ka^a 
je TionTMija Ha Bpxy, Bpe^HOCTM nozba cy je^Haxe Hy/in 
m to o^roBapa CTaity CMMeTpMje. CBe MHTepaxn,nje cy 
je^Haxe jep cbm hocmou;m MMajy Macy jeflHaxy Hyzin. Ka- 
,n;a je nonTMu,a Ha ^Hy OH,a,a pe3yzrraiiTHO Xmtcobo nozbe 
MMa HajHMZxy eHepreTexy Bpe^HocT, 3Hann y nnTaity 
je BaxyyM. Koje he Bpe^HocTM nojbz Ta^a MMaTM 3a- 
bmcm o,n; Tora r^e he /ionTMU,a nacTM. Cbm npaBU,M cy 
paBHonpaBHM, a Tanxa Ha xojoj he /ionTMija 3aBpniMTM 
6nhe M3a6paHa c/iynajHO (Ha to ce o^hocm pen oioh- 
TaHM y M3pa3y cnoHTaHM npexn,n; CMMeTpMje). Hohito 
eneMeHTapHe HecTMu,e 3aBMce 0,0 , Xmtcobmx nozba to he 
h>mxobo noHamaite 3aBMCMTM o# Bpe^HOCTM tmx nozba, 
Tj. 0,0, Tora xoja he Tanxa Ha xpyry BaxyyMa 6 mtm mz- 
6paHa. Pa3ziMHMTe HecTMu,e MHTeparyjy ca pa37iMHMTMM 
Xmtcobmm nozbMMa na he ce Mel)yco6HO pa3zinxoBaTn, 
hito 3HaHM ,n;a CMMeTpMje BMrne HeMa. 

YHM(J)Mxau I MOHe TeopMje npe^nocTaBZbajy rz je 
Moryhe noHOBO ycnocTaBMTM CMMeTpMjy axo 6 mcmo 
mottim ,n;ocTnhn oflpe^eHe TeMnepaType. TeMnepaType 
cy toztmxo BenMxe fla cy eHeprMje xoje mm o^roBapajy 
cy HeftocTMZXHe y axu,e/iepaTopnMa m y RZJbo) 6ya,y- 
hHOCTM. Kaxo 6 m npe/ia3 OTnpnzinxe M3r7ie,a,ao Mozxe ce 
o6jacHMTM noMohy CTiMxe 1 . Ha Ma/iMM TeMnepaTypaMa 
pe3yziTaHTH0 XMrcoBO no;te MMa HajHM>xy eHeprMjy m 
nonTMU,a ce Ha;ia3n 6n/io me Ha xpyry BaxyyMa. Kaxo ce 
TeMnepaTypa noBehaBa Taxo XnrcoBa nojbz nonnity rz 
ocn.n/iyjy, hito 3Hann ,n;a /ionTnu,a nonnite ,n,a nocxaxyje 
ca je,o,He Tanxe Ha flpyry. JIonTMu,a he npBO nocxaxMBa- 
tm noMano Taxo r a ce Hehe mhoto yRZJbZBZTm 0 , 0 ; xpyra. 
Ka,a,a TeMnepaTypa flocTnrae o^pe^eHy Bpe^HocT non- 
TMu;a nonnite ^a oflcxane totimxo fla npecxane u,eiiTpa/i- 
hm Bpx. IBeH cpe^itn nonozxaj nocTaje u,eHTap coM6pe- 
pa m CBaxo Xmtcobo nozbe MMa Bpe^HOCT je^Haxy Hyzin, 
hito 3HaHM rz je CMMeTpnja ycnocTaBZbeHa. 
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Y paHOM yHMBep3yMy npouec je 6 mo mctm caMO 
o6pHyT. CnoHTaHM npexn,a; CMMeTpMje, xaxo TeopMje 
npeflBM^ajy, floro^MO ce xa^a ce yHMBep3yM oxna^Mo 
AO TeMnepaType or 10 29 K. HaxoH npe/ia3a, ocijn/iau.nje 
uojbz cy ce yracn/ie m XnrcoBa uojbz cy y3e/ia Hexe He- 
HynTe Bpe^HOCTM. npou.ec ce aotoamo CBya,a y npocro- 
py, He3aBMCH0, Ha pa3ZmHMTMM MeCTMMa y pa3Z[MHMT0 
BpeMe, a/in Bpe^HOCTM xoje cy XnrcoBa uojbz y3ena cy 
MCTe caMO y Ma/iMM pernoHMMa npocTopa. To je no- 
czieji;Mu;a HeMoryhHOCTM r a ce eijiexaT je^Hor Aora])aja 
npeHece 3a orpaHMueHO BpeMe Ha Behe yrzjbouoctu. 
TaxBO CTai te xpajite HeopraHM30BaHocTM uojbz Hnje 
mottio Ayro rz oncTaHe m xaxo ce yHMBep3yM xra^no, 
Bpe^HOCTM cy ce ziaraHo yjeflHanaBane. Me^yTMM y 
HexMM TanxaMa 6 m yMecTO M3jeflHaHeita flornno 30 
(J)opMMpaH>a MameTHMx MOHonona. To cy o6jexTM 3a 
HMje je npeftCTaBTbaite noTpe6Ho HajMaite TpM Xmtco- 
Ba nozba. Y u,eHTpy je^Hor TaxBor o6jexTa Bpe^HOCTM 
Xmtcobmx nozba je^Haxe HyziM, a rycTMHa eHeprMje Xmt- 
coBor no>r>a je MaxcMManHa (Bpx coM6pepa), na je Maca 
obmx o6jexaTa 3a hcxotimxo ^eceTMHa pe^OBa BezinunHe 
Beha ofl Mace npoTOHa n HeyTpoHa. MameTHM moho- 
nozm cy Taxo, ocTan;n xaoca y Xhtcobom nozby xojn je 
nocTojao o^Max nocne npena3a, na npeMa TOMe ibmxob 
6poj 3aBMCM 03 CTeneHa xaoca. CTeneH xaoca 3aBMCM 
ofl y^a>T>eHOCTM xopM30HTa-y^azbeHOCTM xojy cbcthoct 
npel)e 3a BpeMe o^ TpeHyTxa Beziuxor npacxa ^o Tpe- 
HyTxa npe/ia3a. Kaxo HMiiiTa He Mo^ce ,n;a ce xpehe 6pzxe 
ofl CBeTTiocTM Taxo hm yTMu,aj npena3a y je^HOM ^eziy 
npocTopa He Mo>xe r a ce npeHocn 6p>xe or Tora. no- 
c;ie^Mu;a je rz. he ^Be Tanxe Ha y^azbeHOCTMMa BehnM ofl 
flBe yflaTBeHOCTM xopM30HTa 6 mtm BaH ^oMamaja je^Ha 
ofl flpyre, na noTte y npBoj Hehe Mohn rz, ce npnjiaro- 
rvl nozby y flpyroj m ohpHyTO. 3aniT0 flBe ya,a7i>eH0CTn? 
na, 3aT0 hito eBeHTyaziHM flora^aj M3Me^y Te ^Be Tanxe 
Hehe Mohn rz yTnne Ha npou,ece y o6e MCTOBpeMeHO 
36or Be/inxe y^azbeHOCTM, xao hito 6m ce floro^MTio rz 
cy pacTojaita Malta. 3ax7tynax je rz hito je ya,a7teH0CT 
xopM30HTa Beha, xaoc y Xmtcobom no;ty he 6 mtm MaitM, 
xao m npoflyxu,Mja MameTHMx MOHonozia. 

MaitM 6poj MOHonojia je noTpehaH 36or Tora hito 
cy flOTa^amite npou,eHe, no YT-y, roBopune rz 6m 
h>mxob 6poj 6 mo jeflHax 6pojy npoTOHa, a 36or itMxoBe 
orpoMHe Mace, xoja noBnauM jaxy rpaBMTau,Mjy, yHM- 
Bep3yM 6 m 6mo Ta^a CTap caMO 1200 ro^MHa. AnaH TyT 
(Alan Guth) ce 3anMTao uiTa 6 m 6mtio xa^a 6 m npezia3 
Mazio 3axacHM0? Ta^a 6 m ce noBehana y^azbeHOCT xo- 
pM30HTa m cMaitMo 6poj MOHono/ia. npo6zieM 6 m 6mo 
perneH. 3axaunteiteM, ^ohizio 6m ^o cynepxna^eita Tj. 
npe/ia3 6 m ce yMecTO Ha TeMnepaTypn npena3a ^oro^no 
Ha MHoro Maitoj. Ctimhho ce flora^a npn X7tynaity Bo^e. 
Ka^a Boji.a Bpn, TeMnepaTypa nopacTe Mano M3Ha r TeM- 
nepaType xzbynaita. Mexypuhn nape ce CTBapajy Ha- 
cyMMHHo Ha pa3HMM MeCTMMa y bo^m. CBaxn Mexypnh 
pacTe m ancop6yje eHeprnjy M3 oxoziMHe, cnpenaBajyhM 
rz TeMnepaTypa mhoto nopacTe. TonnoTa ancop6oBa- 
Ha ofl CTpaHe HapacTajyhnx Mexypnha ce xopncTM 3a 
npeTBapaite Bo^e y napy. Hcto ce flora^a n y paHOM 
CBeMMpy, caMO hito TeMnepaTypa onafla. Mexypn HOBe 
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(J>a3e, me cy XnrcoBa nozba HeHyjiTe Bpe^HOCTM Tj. cn- 
ne pa3,n,BojeHe, mcto ce HacyMnnHO cJ)opMMpajy n pacTy 
Kao Mexypnhn nape. Pa3nnKa je y TOMe ,n;a Mexypnhn 
nape n,n;y Ka noBpmnHn, a Mexypn HOBe (J)a3e y paHOM 
yHMBep3yMy caMO pacTy, rnnpe ce 6p3MHOM npnhnnnc- 
HOM 6p3MHM CBeTTIOCTM. 

Jl a nn he ,o,ohn ,0,0 cynepxnal)eH>a 3 aBncn 0,0; Xnrco- 
Bor non>a. Ako flnjarpaM rycTMHe eHeprnje m3mepa Kao 
Ha c/ihiim 1 0 H,n;a ce Bennxa KonnnnHa cynepxnal)eH>a 
He oneKyje. Ann aKo 6m n 3 rne,a;ao Kao Ha cnnn;n 2, 
nonraija 6m ce „ 3 arnaBnna” y jaMn, TeMnepaTypa 6m 
onana n ocijnnau.nje 6m ce yracnne. Obo CTame ce Ha- 
3 MBa nancHM BaKyyM. „JIa>KHn” 3 aTO hito nonTnu,a Hnje 
Ha Kpyry BaKyyMa, cnne Hncy pa 3 ,n,BojeHe, ann CTame 
je CTahnnHo. no KnacnnHoj cJ)M 3 nu I n, nonTnn;a Koja He- 
Ma flOBon^Ho eHeprnje He 6m Morna HnKa^ pa npecKonn 
6 apnjepy, Me^yraM KBaHTHa Kance p a nocTojn n 3 Bec- 
Ha BepOBaTHoha a nonTnn;a T 3 B. TyHennpameM nnaK 
crarHe ,0,0 Kpyra BaKyyMa, hito 3 Hann ^a he XnrcoBO 
nozbe nnaK npehn y HajHnnce eHepreTCKo CTai te. TnMe 
ce ji ancHn BaKyyM pacna^a n y Mexypy ce ycnocTaBn>a 
HOBa (J>a 3 a ca o^BojeHnM cnnaMa. 

JIancHn BaKyyM ce ,a,ocTa pa3nnKyje 0 , 0 , o6nHHe 
MaTepnje. Ko,a, me, 6nno a a je rac, tchhoct mjim He- 
Ka flpyra MaTepnja y nnTamy, rycTMHa Mace HecTnu.a, 
Koja je no AjHHiTajHOBoj Teopnjn pe/iaTHBHTeTa eKBn- 
BaneHTHa eHeprnjn (E = me 2 ), flOMHHHpa y o^HOcy Ha 
rycTHHy eHeprnje non>a. Ako ce 3anpeMnHa ohnnHe 
MaTepnje noBeha OH^a he rycTnHa HecTnu,a onacTn, 
na n rycTnHa eHeprnje. Ko^ nancHor BaKyyMa, rycra- 
Ha eHeprnje Hnje nocne.o.nu.a nocTojama necTnn;a Beh 
nocTojama XnrcoBnx nozba. 3a BpeMe mnpema yHnBep- 
3yMa XnrcoBa nozba saflpncaBajy CBoje Bpe^Hocm n Tn- 
Me yKynHa rycTnHa eHeprnje ocTaje ncTa poK ce nanmn 
BaKyyM He pacna^He. Ann, aKO ce yHnBep3yM rnnpn a 
rycTnHa eHeprnje nancHor BaKyyMa He Mema, nocTaBZba 
ce nnTame o^aKne pojia3m eHeprnja Koja KOMneH3yje 
pacT CBeMnpa? nnTame n o^roBop he 6 mtm jacHnjn aKo 
3aMncnnMO nocyoy ca noKpeTHMM noKnomjeM y Kojy 
6m CTaBnnn nanom BaKyyM ( Guth , 1997). DTra 6m ce 
^oro^nno aKo 6m noKnonau; noMepnnn TaKo p a ce 3a- 
npeMMHa nancHor BaKyyMa noBeha? KaKO ce rycTnHa 
eHeprnje nancHor BaKyyMa He Mema, yKynHa eHeprnja 
y nocyjjn he ce noBeha™. 36or Tora HaM je noTpehaH 


join je^aH n3B0p eHeprnje. Y obom cnynajy to je Ha- 
ma pyKa Koja noBnanehn noKnonau, Tencn pa Ha^Bna^a 
jaKy enny, Koja Tencn pa 3appyK m noHeray 3anpeMHHy. 
OBa enna je y CTBapn npHTncaK nancHor BaKyyMa n 
pa3nnKyje ce o# ocTannx. CBaKn flpyrn npnTncaK 6m 
HaM acncTnpao, rypao noKnonau,, ann oB^e je npnTncaK 
HeraTnBaH. CBaKo 6m noMncnno pa he TaKaB npnTncaK 
ycnopnTn mnpeme yHnBep3yMa, ann ce porafya HemTO 
cacBnM flpyrannje! Ilo EbyTHOBoj (J)n3nu,n, rpaBnTa- 
n;noHo nozbe je nocne.o.nu.a nocTojama Mace. Y onurroj 
Teopnjn penaTnBnTeTa Mace cy onncaHe eKBnBaneHT- 
HnM eHeprnjaMa n CBaKa (jzopMa eHeprnje Monce pa 
npo^yKyje rpaBnTau,noHO non>e, na n npnTncaK. Etpn 
HopManHnM OKonHOCTnMa, ftonpnHoc rpaBnTau,nje 
ycnefl npnTncKa je 3aHeMapzbnB, ann y paHOM CBeMnpy, 
36or BennKor npnTncKa obo rpaBnTau,noHO nozbe je n3- 
y3eTHO BazKHO. HeraTnBHn npnTncaK no AjHmTajHOBoj 
Teopnjn n3a3nBa oflhojHO rpaBnTau,noHO nozbe, a 
y cnynajy nancHor BaKyyMa oho je Tpn nyTa jane 0 , 0 , 
npHBnanHe KOMnoHeHTe! 3Hann, npnTncaK y CTBapn 
noTnoMance mnpeme yHnBep3yMa n to TaKo pa ce oh 
mnpn eKcnoHeHu,njanHo! 3a 10 37 s YT npe^Bn^a pa he 
TpajaTn OBaKBa eKcnaH3nja, yHHBep3yM he nopacTn 
10 50 nyTa! npou.ee je AnaH Eyr, meroB n3yMHTezb, Ha- 
3Bao nHcJinau.nja nnn HaflyBaBame. 

OrpaHnneHO BpeMe eKcnoHeHu,njanHe eKcnaH3nje 
je nocne,n;nu;a pacna^ama nancHor BaKyyMa Koje he ce 
floro^HTH Ha pa3nnnnTMM MecTnMa, y pa3nnnnTa Bpe- 
MeHa. Ha tmm MecTHMa he ce (JiopMnpaTn Mexypn ho- 
Be cj>a3e (xao ko^ Bo^e) n mnpnTn 6p3nHOM hnncKOM 
6p3nHn CBeTnocTn jep ce oxonHn nanoin BaKyyM pac- 
na^a. XnrcoBO nozbe npena3n y HajHnnce eHepreTCKo 
CTame, a ocnoho^eHa eHeprnja he ce TpaHccJiopMncaTn 
y HecTnu,e, ohnnHy MaTepnjy. 

lIpohneM OBaKBor Modena je to pa ce eHeprnja 
y MexypoBnMa He pacnopeljyje paBHOMepHO, Beh ce 
KOHn;eHTpHme Ha an^oBHMa. TaKo ce Hehe npo,n;yKOBa- 
th yHHBep3yM ca yHncJiopMHOM rycTHHOM Mace, KaKO 
noKa3yjy nocMaTpama noaa^nHCKor 3paneH>a. Hcto 
T aKo cJiopMnpahe ce Mexypn pa3nnnnTe BennnnHe jep 
OHn Kojn cy ce paHnje (JiopMnpann 6nhe Behn 0 , 0 , ocTa- 
nnx n Hehe flohn , 0,0 cnajama Mexypa. 3aTO IyTOB mo- 
flen noneTKa CBeMnpa 6nBa y6p30 3aMemeH Mo^enoM 
pycKor HaynHHKa AH^peja JInH,n;ea. Mo^en ce Ha3HBa 
HOBa HHcJinaTOpHa Teopnja. OHa npe^Bn^a pa ^njarpaM 
rycTHHe eHeprnje XnrcoBor nozba nsrne^a Kao Ha enn- 
u;n 3. Y o^HOcy Ha cnnKy 1, pa3nnKa je to hito je OB^e 
u,eHTpanHn Bpx Mamn, cKopo nzbocHaT, Kao nnaTo. 
CTame, Ka^a ce nonTnu,a Hana3H Ha Bpxy Hehe 6 hth 
T aKo CTahnnHo Kao Ha cnnu;n 2, ann je aobotbho CTa- 
6nnH0 pa npon3Be,ii,e nancHn BaKyyM. OB^e ce nonTnu;a 
Hehe 6p30 CKOTpzbaTH Kao nocne TyHennpama (cnnKa 
2), Beh he ce nocTeneHO KOTpzbaTH Ka Kpyry BaKyyMa. 
3aTO ce eHeprnja Hehe KOHi^eHTpncam caMO Ha sn^o- 
BHMa Mexypa, Beh he 6 hth pacnope^eHa yHncJiopMHO, 
na he n necTHije 6 mtm yHncJiopMHO pacyTe. npou.ee ce y 
obom cnynajy npo^yncaBa na Mexypn Mory aobotbho pa 
nopacTy n ohyxBaTe Bn^TtnBn yHnBep3yM. 

OBe Teopnje cy yrne^ane CBemocT ^aHa jom ocaM- 
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fleceTnx ro,n;MHa n o,n; Ta^a ce excnepMMeHTa/mo Tpara 
3a Haj/iaicmoM 0 , 0 , HecTnija-nocpeflHnxa XnrcoBnx 
nozba, TK3. XMrcoBMM 6 o30hom. 3a h>om ce Beh BMine 
or 10 roflMHa Tpara y LEP-y ( Large Electron-Positron 
Collider ), HajBeheM axn,e/iepaTopy Ha CBeTy, xojn ce Ha- 
ji a3M Ha (J)paHu,ycKo-niBaju I apcKoj rpaHmjn. Y6p3aBaH>e 
HecTMu,a ce Bpnm y xpy>XHOM TyHeny ,n;y:>xnHe 27 km. 
YcKopo he 6 mtm 3aTBOpeH m Ha H>eroBOM MecTy he 6n- 
tm M3rpat)eH LHC ( Large Hadron Collider) xojn he Ha- 
CTaBMTM Tparaite, a/in Ha bmihmm eHeprnjaMa. a Tin 
XnrcoBO nozbe nocTojn mum he ce xoHauHO ohycTaBMTM 
noTpara 3a h>mm 3Hahe ce xa^a ce npnxynn ^obotbho 
eKcnepMMeHTajiHMx no^aTaxa ca LHC. 1 


npBM CHonoBM HecTMu,a cy y LHC nyniTeHM 10. cen- 
TeMhpa. /JeceTax ,a,aHa xacHnje, 19. cenTeMbpa je,n,aH or 
MarHeTa je M3a3Bao u,ypeH>e xeanjyMa y MHCTanau,Mjy 
Taxo r a je pa r LHC obycTaBTteH. Ifeo cmctcm ce nojia- 
xo rpeje Ha cobHy TeMnepaTypy. Ka^a ce TeMnepaTypa 
flOBOTBHO noflMHe nouehe pa^OBM Ha caHauMjn. 
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OBaj HTiaHax je nncaH no# pyxoB o^ctb om npocj). ftp 
Je/ieHe MnTiorpaflOB-TypnH, npocjrecopa Ha KaTe^pn 
3a acTpoHOMMjy, MaTeMaTMuxor (jraxyjiTeTa y Eeorpa- 
fly, y oxBMpy npe^MeTa MeTO^nxa HacTaBe m MCTopnja 
acTpOHOMnje. 


The Higgs field - Sanja Danilovic 

One of the fundamental problems of modern particle 
phisics is the search for the so-called Higgs particle. This 
particle is important because it's should explained the 
measured values of particle mases. The present paper is 
an introduction to the Higgs problem and possibilities 
for it's detection. 
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Em/invia SS 433 


IIpoHa^eH npe 20-ax TORvma y „xpM;iy” 
ca3Be>K^a Opao, SS 433 je 6mo m ocTao je^aH or 
HajMMCTepM03HMjMx oOjexaTa y Ia/iaxcMjM. Haxo je 
Befrn fleo hcoOmhhmx xapaxTepMCTMxa OBor o6jexTa 
pa3janm>eH, oh m Rajbe ocTaje y u;eHTpy na>xH>e 
aCTpO(J)M3MHapa XaO je^Ha OR X7ByHHMX ^pMpOflHMX 
naOopaTopiija” 3a pa3yMeBaH>e BacnoHe. 

SS 433 je npBM nyT noMeHyT 1960, xa^a cy ra 
acTpoHOMM Bpyc Cthbchcoh ( Bruce Stephenson) m 
Hnxo/iac CaH^y/iax ( Nicholas Sanduleak ) yBpCTM- 
tim y cBoj xaTanor 3Be3R& ca jaxMM Ha /mHujaMa m 
H eo6MHHMM cnexTpMMa. Kao 433 o6jexaT y xaTa/iory 
CmBeHCOHa m CaH^ynaxa ro6wo je m MMe SS 433. 

flejBM,n; K/iapx ( David Clark) m non Map^MH 
(Paw/ Murdin) cy 1978. ro^MHe M,n;eHTMcJ)MxoBanM 
SS 433 m y X m pa^no-fle/iy cnexTpa xao TanxacTM 
o6jexaT xojn je nencao yHyTap Bejmxor ocTaTxa cy- 
nepHOBe W50. OBa ^Ba acTpoHOMa cy xopncTehn 
AHrno-aycTpanMjcxM Tenecxon ycne;m Ra M3Mepe 
H>eroB cnexTap m yTBp^e Ra o6jexaT He caMo Ra Ba- 
pnpa y cjajy Beh m caM cnexTap HMa xapaxTepMCTMxe 


xoje cy ce MeH>a/ie y Toxy BpeMeHa. Toxom 1979, ,n;an>a 
McnMTMBaH>a, yxTBynyjyhM m pa,o; Bpyca MaproHa 
(Bruce Margon) m IJopi^a A6ena (George Abell) cy ot- 
xpM/ia m RBa Mna3a xoja je npoMSBO^no OBaj o6jexaT 
m xojn cy M36au,MBanM MaTepujy y cynpoTHMM cMepo- 
BMMa. CnexTpM OBe MaTepnje, xoja ce xpeTa/ia orpoM- 
hmm 6p3MHaMa, 6 mtim cy noMepeHM ycne# flonnepOBor 
ecJ)exTa m to Taxo hito je je^aH 6 mo noMepeH xa u,pBe- 
hom a flpyrn xa n/iaBOM ^eny cnexTpa, na je SS 433 
tmx TORvina Ro6m)ao orpoMHy Me^Mjcxy nancH>y xao 
^Bes^a xoja MCTOBpeMeHO m ROJia3w m o^nasn”. Je^aH 
o,o; nnaHaxa o obom oOjexTy xojn je M3amao 1981. ro- 
^MHe y TiMCTy Sky and Telescope je 6 mo HacnoBTBeH ca 
„SS 433 - EHMTMa Bexa”. 

MuKpoKBa3apn 

SS 433 je npBM npnMep o6jexaTa xoje acTpoHo- 
mm Ha3MBajy „MMxpoxBa3apM” 36or ctimhhoctm y ,n,e- 
TexTOBaHOM 3paneH>y ca ibmxobmm mhoto CTapMjMM m 
MHoro-MHoro MacMBHMjMM pol)au;MMa - xBa3apMMa. 
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MnKpoKBa3apM cy jj,BojHn cmctcmm Kojn ce cacToje 
o,n; jejj,Hor penaTMBMCTMHKor, Tj. jaxo MacMBHor n 
KOMnaKTHor o6jeKTa (u,pHa pyna mtim HeyTpoHCKa 
3Be3fla) n „HopManHe” 3Be3jj,e nnjy MaTepnjy „Kpajj,e” 
MacMBHM o6jeKaT. MaTepnja He najja jj,npeKTHo Ha 
Taj o6jeicaT Beh ce 36or ojj;p;>KaH>a yraoHor MOMeHTa 
(J)opMMpa aKpeu,MOHM jj,mck y KOMe MaTepnja, Koja je 
y CTaity n/ia3Me, poTMpa oko MacMBHor o6jeKTa m 
orpoMHMM 6p3MHaMa najj,a Ha n>era. M 3 n,eHTpa obo r 
jjncKa m HopManHo Ha H>era ce cjjopMnpajy orpoMHM 
M/ia3eBM HecTMu,a Koje ce Kpehy 6p3MHaMa 6 timckmm 
6p3MHM cBeTTiocTM. IIoMohy MHTepcjiepoMeTpacKor 
pajj.no Te/iecKona VLA (Very Large Array) 1994. ro- 
jjnHe oTKpMBeH je MMKpoKBa3ap y GRS 1915+105 y 
HMjMM M7ia3eBMMa Ce HeCTMUC Kpehy 6p3MHOM OJJ, +ax 
92% 6p3MHe cbcttioctm! YHyTap M+a3eBa nocToje Be- 
OMa jaxa MarHeTHa no;i>a Koja cy ynpaBTteHa y npaB- 
u,y M/ia3a (mtim Mo^^a ohpHyTo: MTia3 je ynpaBT+eH y 
npaBii;y MarHeTHor noTta?), na ce HecTMu,e, M36a+eHe 
orpoMHMM 6p3MHaMa ca je3rpa, Kpehy y obom Mar- 
HeTHOM no;i>y no cnnpa;mnM nyTaitaMa. OBaj Mexa- 
HM3aM KpeTaita o6mhho M3a3MBa cneu,M(J)MHaH Me- 
xaHM3aM 3pa+eH>a, >Knpo-cnHxpoTpoHCKo 3pa+eH>e, 
Koje ce no CBojnM cneKTpa/iHMM m nonapM3au;MOHMM 
KapaKTepncTMKaMa Mo>Ke pe/iaTMBHO naxo pa37iy- 
hmtm ofl ocTajmx BpcTa 3paneH>a. Obo 3paneH>e je 
jj,o cajj;a o6mhho jjeTeKTOBaHO caMo y pajj;no-j],OMeHy 
36or KapaKTepMCM+HMx BeTiM+MHa MameTHor noTta y 
BaCMOHM. 

rtoHiTo ce CMaTpa jj,a M7ia3eBM kojj; MMKpoKBa- 
3apa HacTajy y ctimhhmm npou,ecnMa Kao m MTia3e- 
BM M3 je3Tpa aKTMBHMX Ta/iaKCMja, MMKpOKBa3apM 
y Harnoj ranaKcnjn Mory jj,a nocny>Ke Kao o^/iM+He 
TiahopaTopMje 3a npoynaBaite obmx nojaBa. Jejj,Ha ojj; 
Ba>KHMx KapaKTepMCTMKa M7ia3eBa je jj, a cy BpeMeHCKe 
CKane npoMeHa KapaKTepMCTMKa M7ia3a nponopu.no- 
HanHe MacM penaTMBMCTM+Kor ohjeKTa (u;pHe pyne) 
KojM ra (JropMMpa na ycneji, BennKe pa37iMKe M3Mel)y 
Maca „HopMaTiHMx” i^pHMx pyna kojj; MMKpoKBa3apa 
m cynepMacMBHMx Koje ce Hana3e y u;eHTpMMa aKTMB- 
hmx ranaKCMja, m Bapnjau,nje y M/ia3eBMMa kojj, mm- 
KpoKBa3apa cy „CBaKojj,HeBHe” jj;ok cy kojj, ranaKcnja 
„CBaKOBeKOBHe” 

SS 433 

SS 433 ce Hana3M y ca3Be>K^y Opna m y^aobeH je ojj; 
3eM7be oko 16 000 cBeTTiocHnx rojj,MHa. Ta+He Koop^M- 
HaTe ohjeKTa cy a = 19 h 09 m 21.282 s m 8 = 04°53"54.04'. 
Cmctcm ce cacTojn ojj; jj,Ba MacMBHa ohjeKTa Koja 
Me^ycohHO ophnTnpajy Ha pa3jj,a7i>nHn Koja je npn- 
6hm)kho je^HaKa jejjHoj TpehMHM pa3jj,a;i>nHe M3Mel)y 
CyHu,a m MepKypa ca nepnojj,OM ojj, oko 13 jj,aHa. llo- 
ihto ophMTe CMCTeMa m aKpeu,noHn jj,mck HMcy y MCToj 
paBHM, flOTiasn jj,o npeu,ecnje y KpeTaity aKpeijnoHnx 
jjncKOBa ca nepnoflOM ojj, 162.5 jjaHa a noniTo cy M/ia- 
3eBM Be3aHM 3 a aKpeu,noHn jj,mck (yBeK cy HopManHM 
Ha n>era) m ohm npeu,ecnpajy ca mctmm nepnojj,OM. 

Oko 60% yKynHor 3paneH>a jj;07ia3n ca aKpe- 



Cttax a \ 1 000 nyma yda&>£Kocm Gyu^ e 

C/ii/iKa 2. pafli/io Mana SS 433 


u;MOHor ^MCKa KojM je CHa>KaH M3B0p y cbmm fle/io- 
BMMa cneKTpa a nocehHo Kao M3Bop X-3paneita. 
nocMaTpaita raMa 3paneH>a noKa3yjy a ce npou,ecM 
cJ>y3Mje flemaBajy m y i^eTOBMMa hito je join je^Ha 
o^ cneu,M(J)MHHOCTM obot ohjeKTa Koja join HMje 
npMMeheHa y flpyrMM ctimhhmm ohjeKTMMa. TeopMjaca 
pa3MaTpaita cy npeji.BM^ana ^a ce y M;ia3eBMMa Hana- 
3e caMo TiaKe HaeneKTpMcaHe necTMu,e (e/ieKTpoHM m 
no3MTpoHM) a;iM y cneKTpy M/ia3eBa SS 433 cy yoneHe 
cneKTpanHe TiMHMje hito je yKa3a/io Ha ji.eeKcu.MTau.Mjy 
nohy^eHMx aTOMa. MHane, SS 433 je 3a ca^a je^MHM 
yoneHM ohjeKaT ca OBaKBMM (aTOMCKMM) cacTaBOM 
M/ia3eBa. 

llocMaTpaita y UV (y^Tpa+>y6MHacTOM) ^eny 
cneKTpa cy noKa3ana ^a nocTojn nonapM3au I Mja UV 
3paneH>a. YoneHa nonapM3au,Mja je npoMeHTBMBa ca 
CTa/iHMM nepMO^OM npoMeHe m MaKCMMyMOM o^ oko 
20% (npou,eHaT no;iapn30BaHor 3paneH>a y o^HOcy Ha 
yKynHo) hito ce CKOpo norayHO noKTiana ca nocMa- 
TpaHOM nonapM3au;MjoM y pa^no-flOMeHy. Ca flpyre 
CTpaHe no3mi;MOHM yrao nonapM30BaHor 3paneH>a ce 
Meita ca nepno^oM o^ 164 ftaHa hito yKa3yje Ha to ^a 
obo 3paneH>e noTM+e M3 MTia3eBa hito oneT 3Ha+M ^a 
je SS 433 je,n;nHn ^o ca^a no3HaTM M3B0p KojM 3pa+M y 
UV ohnaCTM CMHXpOTpOHCKMM MexaHM3MOM! 

Y pa^Mo-nocMaTpaitMMa flpyrnx MMKpoKBa3a- 
pa je yoneHo ^a rpyjj.Be MaTepnje M36aneHe M3 aKpe- 
u;MOHor jjMCKa nocTajy CBe TaMHMje hito cy fla/be oji; 
ohjeKTa. KopncTehn VLBA ( Very Long Baseline Array) 
CMCTeM pajjno Te/iecKona KojM ce npocTMpe ojj, XaBaja 
ji.0 Kapn6a, acTpoHOMM Amm Mno^ymeBCKM ( Amy 
Mioduszewski ), MajKTi PyneH ( Michael Rupen ), Iper 
Tejnop ( Greg Taylor) m Kper BoKep ( Craig Walker) cy 
yTBpjjMTiM jj, a kojj, SS 433 to HMje cnynaj Beh ji,a OBe 
rpyjj.Be Ha ojj,pe^eHMM pacTojaitMMa m y ojj,pe^eHMMa 
ohnacTMMa oko je3rpa noBehaBajy cjaj. Ycnejj,M7ia je 
npeTnocTaBKa jj,a OBa MaTepnja nocTaje cjajHnja jep 
yjjapa y ohnacTM Behe rycTMHe a jim m hobo nnTai i>e: 
uiTa noHOBO nonyitaBa Te ohnacTM nocne cyjjapa? 

0M/IM HanpaBT+eH ca CTiMKaMa M3 42-jj.HeBor 
nocMaTpaita je oTKpno join jejj,aH 3HanajaH nojj,aTaK o 
SS 433. Ocmm cynep-6p3Mx M7ia3eBa, MaTepnja oTnne 
n ca aKpeu;MOHor jj,MCKa y BMjjy cnopnjer m umpoKor 
BeTpa. Bp3MHa obot BeTpa (oko 10 000 km/s) 6m mot- 
71 a jj, a ohjacHM uiTa je to hito „nonyn>aBa pyne” y cy- 


EHl/irMA SS 433 
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flapMMa MaTepnje M3 i,ieTOBa n oiconHe cpe^HHe. 

Pe/iaTi/iBi/iCTi/iHKi/i o6jeKaT y SS 433: i^pHa 
pyna i/mi/i HeyTpOHCKa 3ee3fla? 

Ofl OTKpMBaH>a npaBe npupo^e OBor objeKTa 
je^HO 0 , 0 , ochobhmx nnTaita je rnacmio: xoja je npupo^a 
cynep-KOMnaKTHor, MacnBHor objexTa y iieHTpy OBor 
CMCTeMa? 

HajHOBMja MCTpa>KMBaH>a flBe rpyne acTpoHOMa 
xojn cy KopMCTMTiM pa37iMHMTe MeTo^e cy yTBpfln/ia p a 
je OBaj penaTMBMCTMHKM o6jeKaT HajBepOBaTHMje npHa 
pyna. 

Tmm npe^Bo^eH To^om XnnBnroM ( Tod Hillwig) 
nparao je SS 433 y bm^tbmbom ^e/iy cnexTpa noMohy 
4-MeTapcicor Maja/i (Mayall) Tenecxona y Kht nnxy, 
Apn30Ha. IIocMaTpaHn cy TpeHyun oxyjiTaH.Mje, Tj. 
npe/iacxa Man>e cjajHor (aBesfla) npexo Bnnie cjajHor 
(aKpeunoHn amck) o6jeKTa. Tokom obmx noMpaneita 
MamnTy^a cncTeMa je napana ca 14 m Ha 15 m . Exnna je 
M3 obmx nocMaTpaita yTBpfln/ia pa je SBes^a cynepi^MH 
Tnna A, na je M3 op6nTa/iHHx KapaKTepncTHica cncTeMa 
po6w]eno pa pe/iaTHBHCTHUKH o6jeicaT MMa Macy xoja je 
oko 27% Mace 3Be3,a,e Tj. 3 ± 1.4 co/iapHe Mace. IIomTO 
je TeopeTCKn MaxcnMyM Mace 3a HeyTpoHCKy 3Be3,a,y 
M3Met)y 2 n 3 conapHe Mace, po6m]enm no^aiiM cy yxa- 
3 mb a /in Ha npHy pyny. 

flpyrn tmm Ha ne/iy ca XepMaHOM MapmanoM 
(. Herman Marshall) n JIopoM JIone3 ( Laura Lopez) 
ca MIT-a ( Massachusetss Institute of Technology) je 
KopncTefrn noflaTxe ca Chandra Te/iecxona, ycne/ia pa 
po6wje po capa Haj6ozbe noflaTxe o CTpyxTypn M/ia3eBa. 
Ohm cy yTBpflMTiM ,n;y}KMHy M/ia3a M3 Kora fto/ia3M 


X-3paneH>e (oko 5 pyyKiAna 3eM^a-Meceu,), rycTMHy 
m TeMnepaTypy obo r pen a yeTa (xoja ce xpehe ofl 100 
,0,0 10 MMTiMOHa CTeneHM ne/i3Mjyca), m npMcycTBo 
xeMMjcKMx eneMeHaTa xao hito cy rBO>x])e, cnTinijnjyM 
m ,a,p. Ca obmm noflau.MMa yTBptjeHO je pa je ocHOBa 
M;ia3a 5 nyTa 6nvDKa pe/iaTHBMCTMHxoM objexTy Hero 
hito je paHMje npe^BM^aHO m pa je Maca pe/iaTHBMCTMu- 
Kor objexTa pe^a Be/inuMHe 16 ± 4 co/iapHnx Maca hito 
Taxol)e yxa3yje Ha to pa je OBaj objexaT npHa pyna. 
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OBaj HTiaHaK pal)eH je no# pyxoBO^CTBOM ftp flejaHa 
ypomeBMha n HnKOTie BnTaca y OKBHpy npe^MeTa Me- 
To^MKa HacTaBe m ncTopnja acTpoHOMMje. 


The puzlle of SS 433 - Ivan Bojicic 

This is a short description of the discovery history of 
research and some comteporary results on the peculiar 
object SS 433. 
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EHI/ITMA SS 433 



floflaTHi/i KOMeHTap: 

Kea3ap TpojHi/i Ha He6y caM Hauiao 

06jaBMMo ca obom napacJ>pa30M IajmjiejeBor aHarpa- 
Ma o OTXpnhy CaTypHOBMX npcTeHOBa OTXpnhe npBor 
TpojHor KBa3apa. OpMrMHa/i je niacMo: "IlnaHeTy 
HajBMiny TpojHy caM nocMaTpao". Pen "HajBMina" koji, 
IajinTieja 3Hann Haj^a^a. 

PeneHnny M3 Hac/ioBa MMa nyHo npaBO ^a xa- 
>xe CTaHMcnaB (IJopi,!) T^oproBCxn, "Ham noBex Ha 
XaBajMMa" - flnn/ioMHpaHn acTpoHOM YHMBep3MTeTa 
y Beorpa^y. AMepHHxo-mBajnapcxa exnna nnjn je oh 
B ol)a , xopMCTehn KexoB Te/iecxon 0,0, 10 m m je^aH 0,0, 
pecJ)7iexTopa BBT (BeoMa Be/inxor Te/iecxona) npenHn- 
xa 8,2 m, M^eHTMc^MxoBana je Tpehn XBa3ap nope^ Beh 
no3HaTor flBojHor xBa3apa LBQS 1429-008. Tpehn xBa- 
3ap je MHoro c/ia6njn m bh^m ce oxo 5 nynHnx cexyH^n 
flajiexo 0,0, no3HaTor napa. Y npocTopy to o,n;roBapa 
pacTojaH>y ofl Hexojinxo fleceraHa xMTta^a cbcttioc- 
hmx ro,n;MHa. TtocMaTpaMO mx xaxBM cy 6 htih npe 10,4 
MM^Mjap^M roflHHa. flpyraM pennMa BeoMa cy flanexn. 


„Mm bm^mmo TpojHM CMCTeM y npaBM nac” xa- 
>xe TJoproBcxn. rio7io>xaj noxa3yje ^a ce pa^n o 
CTanaity Tpn ranaxcnje flOMahnHa u,pHMX pyna. OBaj 
Ha;ia3 noTBp^yje cxBaTaite ^a ce XBa3apM na/ie to- 
xom cTanan>a ra/iaxcnja xa^a CHa>XHM rpaBHTannoHH 
nopeMehajn xaHa/inniy orpoMHe xo/mnnHe MaTepnje y 
Hy^oBMniHe u,pHe pyne. 

PanyHapcxe cnMynaunje xoje je M3Beo Opeflepnx 
Pa3M0 ca YHMBep3MTeTa ceBeposana^a. noxa3yjy ^a he 
flBe ofl pasMaTpaHMx cynepMacMBHMx npHnx pyna Ha 
xpajy c/ihth xa cpeftniirry HOBO(j)opMnpaHe Be/inxe 
ra/iaxcnje m ^a he CTBopHTH ^BojHM chctcm. Ka^a ce m 
Tpeha u,pHa pyna ynyTM xa je3rpy, chctcm he ce Hahn 
y CTan>y "xaoTMHHor n/ieca" xoje he TpajaTM HajBnnie 
Hexonnxo Mn/inoHa ro^MHa. Hajaa^, je^Ha o# rjpHHx 
pyna he 6mtm M36aneHa y rajiaxTHHxn xa/io h;ih y 
Metjyra/iaxTHHxn npocTop. a nap npeocTa/inx he ce 
CTonnTn cpa3MepHO 6p30. Taj npon.ec y OTxpnBeHOM 
cncTeMy Hehe jj , a ce ^ecn npe Hero hito npol)e jom He- 
xotihxo cTOTMHa MMTinoHa roflMHa. 

lIpeMa „Sky and Telescope” 113,4, 2007 Je/ieHa 
Mn/iorpaflOB-TypnH 



Ha CHi/iMKy Ham/ihbem/iivi i/iHCTpyivieHTi/iivia Ha KeKo6cepBaTopi/iji/i m Bp/io Bem/iKOM Te/iecxony. 

/by6a3omhy: C. I". ljoproBCKi/i m ap. , Caltech i/i EPFL 
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YflK - 524.34 


HaTawa faepi/moBi/ifi 

CTyfleHTKMiba acTpocJ)M3MKe, 
MaTeMaTMHKM (J)aKynTeT, Beorpan 


Tpita Ka Meceijy 

Yboa 


Y paHMM jyTapitMM caTMMa, 12. anpnna 1961. ro- 
flMHe, AMepnxa je ^oncnBena ,n,o Ta^a HajBehn nopa3 y 
KocMMHKoj Tpu;n - Pycn cy o6aBnnn op6MTa/iHM neT ca 
7byftCKOM noca^oM ca jeflHMM o6nnacKOM oko 3eMn>e. 
flBa flaHa KacHnje, aMepnuKM npeflceflHMK IJoh Ke- 
He^M oKyiiMo je HajBehe CTpynitaKe M3 o6nacTM koc- 
mmhkmx ncTpa^KMBaita. Ta,o;a je npBM nyT cnoMeHyTa 
MoryhHocT HOBexoBor neTa Ha Meceu,, Kao npojeKTa 
Kojn 6 m AMepMKaHu,MMa o6e36e ( n,Mo npecTM>K y ocBa- 
jan>y KoeMoca. 

Ce^aM Hefleiba nocne IarapnHOBor neTa, aMepnn- 
xa MH^ycTpnja m Hayxa CTaBTteHe cy y noroH ca u;nn>eM 
Aa OMoryhn AMepnKaHijnMa, HajKacHMje 3a ocaM , 0,0 
^eBeT ro^MHa, cnymTaite Ha noBpuiMHy 3eMn>MHor 
npMpoflHor caTenMTa. 

O,o; caMor CTapTa Pycn cy y Tpu,n 3a cnan>e n>y,n;n 
Ha Meceu, 6nnn y BennKOM 3aocTaTKy. nporpaMOM 
MCTpa>KMBaH>a Meceu,a nnaHnpaHO je, 36or orpaHM- 
ueHMx Kanau,MTeTa MeceneBor Mo^yna, cnajaite ca 
ochobhmm 6po^oM Beh tokom npBor o6nnaaca. 

CenTeM6pa 1966. ro^MHe opraHM30BaHe cy ^Be 
eiccneflMu.Mje ca u,nn>eM jj , a noxancy js , a nn cy nnaHOBM 
Be3aHM 3a nporpaM Meceu, ocTBapn>MBM. IBmxob 3a- 
,n;aTaK 6 mo je cycpeT m cnajan>e neTennu,a „I T IeMMHn” 
m „Eji4MH”, npena3aK Ha BMniy m cnymTaite Ha Hnncy 
op6uTy, xao m ^yroTpajaH 6opaBaK y oTBOpeHOM koc- 



AM6/ieM Anono nporpaivia 
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Mocy. 3a^au,M cyycneniHO o6aB7BeHM. AMepnxa je 6 m- 
na npefl BpaTMMa Meceu,a. 

Anono nporpaM 

MMCMja ocBajaH>a Meceu,a o,o,Bnjana ce y TpM eTa- 
ne. Hajnpe je Ka Meceijy naHcnpaH kocmmhkm 6po,o; 
Anono 8, ca 3a,a,aTKOM jj,a yt)e y nyTaity oko Meceu,a m 
A a ce BpaTM Ha 3eM7i>y. 

Cne^ehM 6po^ naHcnpaH Ka Meceijy - Anono 10, 
MMao je y cbom cacTaBy m MeceueB Mo^yn. 3a,o,aTaK 
OBor neTa 6 mo je McnMTMBaH>e MeceueBor Mo^yna y 
cbmm npeflBM^eHMM (J>a3aMa, M3y3eB cnyniTaita. 

Haj3afl, y Tpehoj eTanu, naHcnpaH>eM 6po^a Ano- 
no 1 1, HOBex je cTnrao Ha noBpniMHy Meceu,a. CBe pa- 
xeTe, Hocann kocmmhkmx 6po,n,OBa Anono, naHCMpaHe 
cy ca KocMo,o,poMa Kejn KeHe^M. 

Anono 8 

Jl aHa 21. ji,eu,eM6pa Ka Meceu,y je noneTeo Ano- 
no 8. Bmo je to 6pofl cacraBn>eH caMo o,o, KOMaH^HO- 
cepBMCHor oflcexa, 6e3 MeceneBor Mo^yna. AcTpoHa- 
yTM Kojn cy canMH>aBanM noca^y obot 6po^a (OpeHK 
BopMaH, IJejMc JIaBen m BnnnjaM AH^epc) 6nnn cy 
npBM zby^M Kojn cy o6neTenn Meceu,. HajBancHnjn pe- 
3ynTaTM, Kojn cy tom npnnnKOM nocTMTHyTM cy: 

• npBM nyT je nocMaTpaHa HeBM^TBMBa CTpaHa Meceu,a, 

• ,a,eTan>HO je npoyneHa MeceneBa noBpniMHa flync 
nyTaite m yTBp])eHo je ^a je HajnoBon>Hnje MecTo 3a 
cnyniTaH>e 6nM3y KpaTepa MacKenMH, M3Me^y Kpa- 
Tepa MonTKe m MecTa cnyniTaH>a ayTOMaTcxe CTa- 
HMu,e CepBejop-5, 

• npeu,M3HMje cy oji,pe^eHe rpaBMTau,MOHe aHOMannje 
Koje cy pe3ynTaT pa3nMHMTMx KOHUcHTpaijnja Maca 
Mcnofl MeceneBe noBpniMHe. Kaxo OBe aHOMannje 
yTMny Ha npoMeHy nyTan>e kocmmhkc neTenMu,e 
npM op6nTnpaH>y oko Meceu,a m npM tom ce BeoMa 
cnonceHo pemcTpyjy ca 3eMn>e, obo je 6 mo je^aH ofl 
rnaBHMx 3a^aTaKa nocaji,e, 

• perncTpoBaHM cy MaraeTHM e(J>eKTM Kojn Taxo^e 
noTMny oji, KOHu,eHTpau,Mje Maca, 

• y noTnyHOCTM cy noTBp^eHM KBanMTeTM m cnoco6- 
hoctm n>yftn, KOMaHflHO-cepBMCHor u,eHTpa Anono 
m 3eMa7BCKe npaTehe Mpence, 

• ^ocTMmyTa je HajBeha y^aTteHocT oji, 3eMn>e 

- 371 823 km. 



Ano/io 10 

Aiio/io 10 je npertCTaB/tao reHepa/my npo6y npes 
cnyniTaibe Ha MeceueBy noBpniMHy. Bpofl je /iaHCMpaH 
18. Maja 1969. ro,o,MHe. lloca^y cy hmhmtim ToMac Cra- 
(j^opfl, IJoh JaHr m Jyi^MH CepHaH. OBaj tmm o6aBMo je 
noTnyHO McnMTMBan>e cbmx e/ieMeHaTa onepau,Mje ne- 
Ta Ha Meceu, ca o^BajaibeM MeceueBor Mo^yna 0,0, Ma- 
TMHHor 6po,u,a Ha nyTaitM oko caTenMTa m cnyniTaiteM 
CTac^op^a m CepHaHa flo bmcmhc ofl 15 km M3Ha a MecTa 
6poj 2, M3a6paHor 3a MecTO cnymTaita. Tokom OBor 
neTa npMKynTBeHM cy ^eTazbHM no^aTaxa o TexHMu,M 
Bo^en>a HaBMrau,Mje, HapouMTo y Toxy npM6/m:>xaBaH>a 
MecTy anyHMpan>a. 

Y Toxy TieTa o6aBibeHM cy flMpexTHM TeneBM3Mj ckm 
npeHOCM M3 BacMOHe m ca MeceueBe op6MTe. Ha ocho- 
By npoynaBaifca pe3ynTaTa neTa Anona 10, HACA je 9. 
jyHa 1969. ro,o,MHe AOHe/ia o^nyxy jj,a ce 3a BpeMe Ha- 
peflHor jie Ta o6aBM noxymaj cnyuiTaiba xocmmhxot 
O pofla ca noca^oM Ha Meceu,. 3a MecTO cnyniTaHba M3a- 
6paHO je MecTO 6poj 2. HaMMe, Ha/ia3M ce 6;m3y u,eH- 
Tpa MeceueBor ^ ucxa, ycne^ Hera ce ^yro Mo>xe npa- 
tmtm MeceueB 6pofl ca 3eMZbe npunuxoM cnyniTaiba 
m no;ieTaH>a; Taxol)e ce Hana3M m 6/iM3y MeceneBor 
exBaTopa, Te je noTpe6HO y/io:>XMTM Man>e eHepraje 3a 
MaHeBpucaH>e npM cnymTaity. Haj3afl, Ha/ia3M ce y 06- 
/iacTM Mopa TuniMHe, 6e3 bmcoxmx 6p^a, rpe6eHa mtim 
jj;y6oxMx xpaTepa xoju 6 m mohim ^a npe^CTaBTbajy M3- 
Bope onacHOCTM. 

Ano/io 1 1 

Ano/io 1 1, ca noca^oM xojy cy canuitaBanM xoMaH- 
^aHT 6pofla Hmh ApMCTpoHr, nu/ioT xoMaH^Hor 6po,n,a 
Majxn Ko/imhc m nunoT MeceneBor Mo^yna E,o,bmh O/i- 
APmh, no/ieTeo je ca 3eMn>e 16. jy;ia 1969. ro^MHe y 13 
uacoBa m 32 MMHyTa no rpMHMHy, a cnyTMo ce Ha Meceu, 
20. jy/ia 1969. ro^MHe. Hm/i ApMCTpoHr 6mo je npBM ho- 
Bex xoju je 3axopauMo Ha MeceneBy noBpniMHy. Bmtio 
je to 21. jyna 1969. ro^MHe y 2 naca 56 MMHyTa m 15 ce- 
xyHftM. Y 3 naca m 1 1 MMHyTa Ha MeceneBy noBpniMHy 



C/ii/ixa 1 . Flocafla Ano/ia 1 1 : 3anoBeflHUK Hi/ma 
ApMCTpoHr, nn/iOT KOMaHflHor MOfly/ia Majx/i Kojii/ihc m 
nw/iOT MeceneBor MOfly/ia Eabi/ih O/iflpnH 



C/inxa 2. OTucaK cTona/ia Kojw cy ocraBi/mi/i acTpoHayTi/i 
y Mopy cnoKojcTBa 


CTynuo je m E^buh O/i^pMH. OBaj MCTOpMjcxu TpeHy- 
Tax, nocMaTpa/ie cy nyTeM ,o,MpexTHor Te/ieBM3Mjcxor 
npeHoca ctotmhc MMjmoHa zbyzjM Ha 3eM>rbM. Majxn 
Kojimhc xoju je ocTao y xoMaH^HOM 6po,n,y o6aB7Bao 
je Mepeita m CHMMan>a MeceneBe noBpnmHe, noce6HO 
MecTa npeflBM^eHor 3a cnyuiTaae cnefleher xocmmhxot 
6pofla. 

AcTpoHayTM cy Ha noBpniMHM Meceua nocraBM- 
tim nacepcxu pecjxrexTop m ceM3MOMeTap, npMxynM;m 
y30pxe MeceueBor T/ia m noc/ie 2 naca m 30 MMHyTa 
BpaTMTiM ce Ha MeceneB 6pofl. AxTMBMpaiteM CTene- 
Ha 3a y3neTan>e, mcto r ,o,aHa y 17 nacoBa m 50 MMHyTa 
noneTenu cy ca Meceu,a m nocne 2 uaca m 31 MMHyT 
cnojunu cy ce ca xoMaH^Ho-cepBMCHMM o^cexoM 
Anona 11. HaxoH npenacxa y xoMaH^HM o^cex, acTpo- 
HayTM cy o^Bojunu CTeneH 3a y37ieTaH>e m ocTaBMjm 
ra y MeceueBoj op6uTM. Hape^Hor ^aHa y 4 uaca m 56 
MMHyTa no rpMHMuy, axTMBMpan>eM paxeTHor MOTOpa 
cepBMCHor oflcexa, acTpoHayTM cy xpeHynu xa 3eM7BM. 
Anono 11 ce 6e36eflHO cnycTMo Ha noBpniMHy nau;M- 
cJ)Mxa 24. jyna 1969. y 16 uacoBa m 50 MMHyTa. AcTpoHa- 
yTM cy yumu y flBOHefleibHM xapaHTMH 36or onacHOCTM 
Ofl XOHTaMMHaiJMje. 

Ano/io 12 

Kocmmhxm 6po^ Anono 12 noneTeo je 14. hobcm- 
6pa 1969. ro^MHe. noca^y 6po^a cy umhuum xoMaH- 
flaHT 6poji,a Hapnc KoHpa/i,, nunoT xoMaH^Hor o^cexa 
PMuapji; Bop^OH m nunoT MeceueBor 6po^a AneH Bmh. 

KoHpafl m Bmh cy ce cnycTunu Ha Meceu; noc/ie 
110 uacoBa, 32 MMHyTa m 35 cexyH^M neTa y npe^eo 
OxeaHa 6ypa. 3a BpeMe 6opaBxa Ha Mecei^y, acTpoHay- 
tm cy flBa nyTa M3/ia3M7m M3 6poji,a. Y npBOM M3/iacxy 
nocTaB>rbeHa je 3acTaBa CAfl, npMxyn7BeHM cy y30pu;M 
MeceueBor Tna ca ,n;y6MHe ^o 0.8 MeTapa ucnofl noBp- 
niMHe m nocTaBTBeHM cy MHCTpyMeHTM HayuHe CTaHMu,e 
AJICEn (MeceueB Anono naxeT xocmmhxmx excne- 
pMMeHaTa ( Apollo Lunar Surface Experiments Package) 
HMju je 3a^aTax 6mo fla npuxynTBajy m manjy no^aTxe 
Ha 3eM7By 6apeM roflMHy ^aHa. 36or oniTeheH>a TB xa- 
Mepe HacTanor cnyuajHMM oxpeTaHjeM o6jexTMBa npe- 
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AM 6 /ieM Mi/icnje Ano/io 1 2 

Ma CyHu,y, npexnHyT je ^npexTaH npeHoc axTMBHOCTM 
acTpoHayTa. 

Tokom flpyror M3nacxa, acTpoHOMM cy npnmnn 
ayTOMaTCKoj cTaHnu,n CEPBEJOP-3 n fleMOHTMpann 
rco xa6na anyMMHnjyMCxy u,eBHnu;y ca Mnxpoopra- 
HM3MMMa, fleo CTax/ieHe o6nore n TeneBM3njcxy xaMe- 
py, xojn cy BMiiie 0 , 0 , ^Be n no ro^MHe 6nnn nsnonceHn 
flejcTBy MeceneBe cpe^MHe. EBmxobo ncnnTMBaH>e npy- 
ncnno je 3HanajHe noflaTxe o yTnu,ajy ycnoBa Ha Meceu;y 
Ha MaTepnjane ca 3eMn>e. 

Ilocne 31 naca, 30 MMHyTa m 32 cexyH^e cTeneHOM 
3 a y37ieTaH>e acTpoHayTM cy noneTenn ca MeceneBe 
noBpuiMHe m cnojn/m ce ca xoMaHflHMM Opo^OM. Cre- 
neH 3 a y37ieTan>e o^BojeH je 0 , 0 ; xoMaH^Hor o^cexa m no 
KOMaH,n;n ca 3eMn>e, yxn>yHMBaH>eM H>eroBor MOTopa, 
ycMepeH je xa MeceneBoj noBpHiMHM o xojy je yn;apno 
6p3MHOM 0 , 0 , 1680mA Ha 72 km or MecTa cnyuiTaifca 
Anona 12. CeM3MOMeTap je perncTpoBao yn,ap m 
noApxTaBanje Tna 55 MMHyTa. 

Ano/io 12 cnycTMO ce, CBera 14 cexyH^M nocne 
nnaHMpaHor TpeHyTxa cnyuiTaH>a, y Bo^e nau,M(J)M- 
xa. AcTpoHayTe je npMXBaTMo xennxonTep n y3 Mepe 
6nonomxe 3auiTMTe npeBe3ao mx y noxpeTHM BaroH- 
xapaHTMH. 

McnMTMBaH>e 35 xnnorpaMa ^oxyMeHTOBaHMx 
m „cnynajHMx” y3opaxa MeceneBor Tna n ibmxobo 
ynope^MBaHje ca y30pu,MMa xoje je npnxynn/ia noca^a 
Anona 1 1 oMoryfrnnn cy flOHomeite Ba>XHnx 3axn>ynaxa 
o npMpo^M m nopexny Meceu;a. 

Anono 13 

Anono 13 ca noca^oM xojy cy hmhmtim IJejMc 
JlaBe/i, xoMaH^aHT Mo^yna, IJoh CBaji^epT, nnnoT xo- 
MaHflHor oflcexa m Ope# Xej3, nnnoT MeceneBor Opo^a, 
TiaHCMpaH je 11. anpnna 1970. ro,o;nHe. J \ o ya,an>eHocTM 
0 , 0 , 324 000km neT je Texao HopMa/mo. Ta^a je y cepBnc- 
hom oflcexy flomno , 0,0 OTxa3MBan>a ropMBHMx frennja 3a 



Aivi 6 /ieM ivmci/ije Anono 13 

CHaO^eBafte enexTpnnHOM eHepmjoM. To je npoy3po- 
xoBano MHore Temxohe y CHaO^eBaity xnceoHnxoM, 
o^Botjeity yrTBeH-^MOxcM^a m HeHopManaH pa r cncTe- 
Ma m M3BecHMx eneMeHaTa y OpoflcxnM ypetjajnMa. Cep- 
bmchm oflcex je nocTao HeynoTpe6n>MB. Cbm MaHeBpM 
motjim cy 6mtm cnpoBe^eHM caMo xopnmfreiteM paxeT- 
hot MOTopa CTeneHa 3a cnymTaite MeceneBor Opo^a. 
JleT je npexMHyT m cBe CHare cy 6nne ynoTpe6n>eHe 3a 
cnamaBaH>e m noBpaTax nnaHOBa noca^e. nocne Tpofl- 
HeBHe 6op6e, 17. anpnna 1970. xoMaH^Ha xa6MHa ca 
acTpoHayTMMa cnycTnna ce 6e36eHO Ha nau,M(J)Mx. 

JejjjMHM sa^aTax xojn je Anono 13 ycneo rz o6aBM, 
6nno je naHcnpaite npa3Hor Tpefrer CTeneHa paxeTe 
S-IVB, Mace 14 t , xoja je yn,apnna 6p3MHOM o,a, 1650 m/s 
Ha oxo 815 km ofl nacMBHor ceM3MOMepa Anona 12. 

OBa npBa xocMMnxa xaBapnja nporpaMa Ano- 
no noxa3ana je ^a y cnynajy Hesro^e nnn oniTefreita 
xocmmhxot Opofla npecya,Hy ynory y cnamaBaity MMa 
xoop^MHau.Mja pa^a noca^e Opo^a m xoMaH^Hor u,eH- 
Tpa Ha 3eMn>M. 

O obom floraljajy cHMMTteH je y36yn;n>HB xonMBy,!],- 
cxm cJ)MnM (pencnja Poh Xayapfl, ynore Tom XeHxc m E^ 
Xapnc). 

Anono 14 

AcTpoHayTM AneH Illenapfl, OrjyapT Pyca m E^rap 
Mnnen cy y xocmmhxom 6po,a,y Anono 14 noneTenn ca 
3eM7Be 31. jaHyapa 1971. ro^MHe. MecTo cnyuiTaH>a 
obot 6poRZ o^aOpaHO je y o6nacTM Opa Maypo, jep 
ce npeTnocTaBn>ano rz 3eMn>MHiTe xoje ce Hana3M Ha 
noBpniMHM OBe 6nacTM noTnne ca flyOMHe 0 , 0 , 160 km n 
rz je Ha noBpmnHy flocneno nocne y^apa Bennxor Me- 
TeopMTa y BpeMe (J)opMMpaH>a 3eMn>e m Meceu;a. 

AcTpoHayTM LLtenap,!], n Mnnen ^Ba nyTa cy M3- 
RZ3iAjiiA M3 6^orz Ha MeceneBoj noBpniMHM. npMnn- 
xom npBor M3nacxa nocTaBMnn cy HaynHy CTaHMu;y 
AJICE1I m nacepcxn pe(J)nexTop Ha oxo 90 m 0 , 0 , 6po- 
rz. Sa^aTax nacepcxor pe(J)nexTopa 6 mo je npeu;n3H0 
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Mepeite y^aTteHOCTM n KpeTan>a Meceu;a. V OKBnpy 
CTaHMii,e A7ICEII npBM nyT ce Ha/ia3no aKTMBHM ce- 
M3MOMep, kojm npe,o,CTaB7Ba BpcTy paxeTHor haijana ca 
neTMpM npojeKTM/ia pa37iMHMTe fly^MHe n Mace, Kojn 
ce McnaTtyjy HaxoH hito acTpoHayTM HanycTe Mecen,. 
IIo3Hajyhn yrao ncnaTBMBaiba n BpeMeHCKM MHTepBa ti 
0 , 11 , TpeHyTKa ncnaTBMBaiba , 0,0 npecTaHKa pa^a, xojn 
caonniTaBa cnen,nja/iHM npeflajHMK M3 npojeKTM/ia, 
Mo>xe ce M3panyHaTM ^omct. EeocjiOHn, nocTaBTteHM 
Ha oflpe^eHMM yn,a7beHOCTMMa ^ajy MHcjiopMau.njy o 
BpeMeHy npocTnpaiba Tanaca, ihto oMoryhaBa M3pa- 
nyHaBaHje H>MX0Be 6p3MHe m flOHomeite 3aK7ByHaKa o 
npupoflM MaTepnja/ia MeceneBor T/ia xpo3 kojm ce ohm 
npocTMpy. 

3a,o,aTaK flpyror M3/iacxa acTpoHayTa 6mo je o6n- 
7ia3aK o6tim>kh5Mx KpaTepa m ycnoH Ha MBnuy BejiMKor 
KOHycHor KpaTepa kojm ce Hana3M0 Ha yzjaTteHOCTM 
0 , 11 , 1100 m 0,0, Opofla. 36or npo6/ieMa ca KpeTaiteM m 
opjeHTau,MjoM (cTeHe cy Bncoxe , 0,0 rnecT MeTapa, a no- 
mejs, ,n,onnpe caMo , 0,0 y^aTteHocTM 0 , 0 , 100 m) m BpeMeH- 
ckot 3aKaiiiH>eH>a, acTpoHayTM cy HanycTMTin KpaTep m 
BpaTMTiM ce Ha Opofl. 

M obot nyTa je cTeneH 3 a y3/ieTaH>e o,o,BojeH m 
ycMepeH Ka Meceuy, HaxoH noBpaTKa acTpoHayTa Ha 
KOMaH^HM Opofl. y^apno je y noBpniMHy Meceu,a nofl 
yrnoM 0 , 0 , 4 cTeneHa, 6p3MHOM oa 1670 km/h , 70 /cm 3a- 
na,o,Ho 0 , 0 , ceM3MOMepa Anona 14, a 11 5 km mctohho o^ 
ceM3MOMepa Anona 12. lIpBM nyT je je^aH yn,ap pern- 
CTpoBaH noMohy ,o,Ba ceM3MOMepa. IIe,n,eceT cexyH^M 
noc/ie yo,apa MHCTpyMeHTM Ha Meceu,y 3a6enencnnn 
cy npncycBo CBojeBpcHor ohnaxa, hito noxa3yje ^a 
yo,apn MMKpoMeTeopMTa o MeceneBy noBpniMHy ^obo- 
^e, He caMo , 0,0 CTBapan>a yn,apHnx KpaTepa, Beh m , 0,0 
McnapaBan>a MaTepnje. 

Anono 14 cnycTMo ce y Bo^e riau,McJ)MKa 9. (j>e- 
6pyapa 1971. noca^a Opo^a npoBena je 21 ,n,aH y xapaH- 
TMHy. Obmm neTOM noTBp^eHa je Bennxa npeu;n3HOCT 
cnyniTaH>a, caMo 26 MeTapa 0 , 0 , npe,o,Bnt)eHe Tanxe, 


Aivi6/ieivi Mi/ici/ije Ano/io 1 4 


a TMMe m MoryhHOCT nnaHMpatba 6yo,yhnx neTOBa y 
HepaBHMje ohnacTM. Aktmbhoctm acTpoHayTa tokom 
OB e MMCMje npaheHe cy ^MpeKTHMM npeHocoM y 6ojn. 

Ano/io 1 5 

CeflMM KOCMMHKM OpOfl AnOTIO MMCMje TiaHCMpaH 

je 26. jy/ia 1971. ro^MHe ca noca^oM nnjn cy nnaHOBM 
6nnn flejBM^ Ckot, Ancj)pe,n, Bo/i^peH m IJejMc PlpBMH. 

CeM3MOMeTpM Anona 12 m Anona 14 3a6ene>Kn- 
nn cy 43 MMHyTa nocne ynacxa Anona 15 y nyTan>y 
oko Meceu,a, noTpece M3a3BaHe y^apoM Tpeher cre- 
neHa paxeTe Hocana y MeceneBy noBpniMHy. PynHO 
ynpaBn>ajyhn, Ckot je cnycTMo 6po js, BepTMKanHo Ha 
noBpniMHy, 60 MeTapa 0 , 0 , npopanyHaTe Tanxe cneTan>a. 

Anono 15 je Ha MeceneBy noBpniMHy npeHeo 544 
kg HayHHe onpeMe hito je ^Ba nyTa BMiiie Hero y npeT- 
XO^HMM TieTOBMMa. 

Ckot m MpBMH MCTOBapM/m cy MeceneB yiAn, 
(Lunar Rover) noMohy Kora cy caMo npn npBOM M37ia- 
CKy npeuinn oxo ce^aM KM/iOMeTapa, y^aTBMBnm ce npn 
tom oxo TpM KMTiOMeTpa ofl MeceneBor Opo^a. Tokom 
OB e Borate npMKynMTiM cy y30pxe Ha npeflBM^eHMM 
MecTMMa m nocTaBMTiM Tpehy ayTOMaTM30BaHy cTaHM- 
u;y AJICEEt. 

flpyrn M3/ia3aK 6 mo je nocBeheH McnMTMBaiby Me- 
ceneBMx AneHMHa m oOhm^khjMx KpaTepa, , 0 , 0 k cy tokom 
T peher M37ia3a otmhihm ^o py6a xaibOHa Xe^/rn, Kojn ce 
Ha;ia3n ceBepHO o^ MecTa cnyniTaiba. 

llpe ynacKa y MeceneB 6po^, acTpoHayTM cy nap- 
KMpa/iM B03M7I0 Ha npeflBM^eHOM MecTy m nocTaBM/m 
KaMepy Ha iteMy, Taxo fla cy rne^aou,M Ha 3eM^M npBM 
nyT MMajiM npMTiMKy fla BM^e noneTaibe MeceneBor 
6pofla ca noBpniMHe Meceu;a. 

An BonflpeH je 3 a BpeMe Koje je npoBeo y 
cepBMCHo-KOMaH,n,HOM 6po^y noMohy flBe xaMepe m 
cneKTpoMeTpa chmmmo 20 npon;eHaTa MeceneBe noBp- 
iiiMHe, HMMe ce nope,n, reorpacjicxe flohn/ia m ^eTaTBHa 



AM6neM Mucuje Ano/io 15 
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reoxeMMjcica xapTa Mecen,a. 

Henocpe^HO npe noBpaTKa ca MeceneBe op6MTe, 
acTpoHayTM cy naHCMpanM npBM „mmhm” caTenMT, kojh 
je hocmo onpeMy 3a npoynaBaKbe rpaBMTan,MOHor non>a 
Mecen,a m ecj^exaTa epynu,Mja Ha CyHu;y. 

Tokom noBpaTKa Ha 3eMn>y, Bop^eH je M3amao M3 
KocMMHKor 6po,o,a y cno6o,n,HM BacnoHCKM npocTop r,o;e 
je 6opaBMo ^Ba^eceTaK MMHyTa. 

Ilocafla Anona 15 HMje no cbom noBpaTKy Ha 
3eM;i>y, 7. aBrycTa 1971. yrn/ia y xapaHTMH, jep ce 
McnMTMBaHbeM acTpoHayTa M3 neTxo^HMx neTOBa noxa- 
3ano a HeMa onacHocra hm o,d, xaxBe KOHTaMMHan,Mje. 

Anono 16 

AcTpoHayTM IJoh JaHr, ToMac MeTMHrnM m Hap/ic 
JyHr noTieTe/m cy ca 3eM/be xocmmhxmm 6po ( o,OM Anono 
16, 16. anpM/ia 1972. ro,o;MHe. HaKOH pemaBama M3BecHMx 
npo6neMa Kojn cy ce tokom neTa jaBMnM, ^aro je o r D,o6peH>e 
3a cnyniTaH>e Ha Meceu, ca rnecT nacoBa 3axaiiiH>eH>a. Kao 
m y npeTxo^Hoj Mncnjn, acTpoHayTM JaHr m JyHr xojn cy ce 
cnycTMTiM Ha noBpnmHy Mecen,a KopncTnnn cy MeceneB 
i^nn. npMTiMKOM npBor M3na3a, acTpoHOMM cy nocraBM- 
nn nonyayTOMaTCKM ynTpa/byOnnacTM cneKTpocKon 3a 
McnMTMB an>e 3paneH>a xoja ,n,ona3e M3 ^anexor xocMoca, a 
He Mory ,n,a ce ^eTexTyjy Ha 3eM7BM. nocTaBnnn cy n jom 
je^aH xoMnneT CTaHMu,e A7ICE1L Tokom flpyror M3nacxa 
nonenn cy ce Ha y3Bnmnn,y 0,0, 500 MeTapa m npnxynnnn 
32,2 kg y30paxa. npnnnxoM Tpefre merae flom/m cy ,0,0, 
, 0,0 Ta^a, HajBeher xpaTepa, npenHnxa 480 m. Tom npnnn- 
kom npnxynnnn cy jom 45,4 /cgy30paxa. 

HancanocT, Anono 16 Hnje ycneo ^a o,o,6au,nBaH>eM 
CTeneHa 3a noneTame M3a30Be npe^BnljeHn e(J>exaT, Han- 
Me je^aH npexM^an xojn je ocTao yxn>yneH ^OBeo je ,0,0 He- 
KOHTponncaHor xpeTama OBor eneMeHTa. npn noBpaTxy 
Ha 3eMn>y naHcnpaH je Apyrn mmhm caTenMT. Y oTBOpeHOM 
xocMocy, npMnMKOM ^eceTOMMHyTHor M3na3a MeTHHrnHja, 
y oxBMpy noceOHor excnepMMeHTa, naxeT ca Mnxpo6nMa 



AM6/ieM Mi/icnje Anono 16 
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6mo je M3nonceH ^ejcTBy CyHneBor m xocMnuxor 3paneH>a. 

Ano/io 1 7 

Anono 17 6no je nocne^mn 6pofl naHcnpaH xa 
Meceu,y. Kaxo je Bop^eH tokom neTa Anona 15 3ana- 
3 mo xoHycHe oOnnxe BynxaHCKor nopexna y 6nn3MHn 
nnaHMHa Taypyc, obo MecTo M3a6paHO je 3a cnymTame. 
HoEhmm naHCMpameM 6. ,o,en,eM6pa 1972. ro^MHe xoc- 
mmhxm 6pofl ca noca,n,OM xojy cy cannitaBann Jyi^MH 
CepHaH, PoHanji, EBaHC m ,o,p XapncoH IIImmt, noneTeo 
je xa Meceu,y. 

CepHaH m IIImmt, xojn cy ce cnycTnnn Ha Meceu,, 
cy tokom TpM M3nacxa ncTOBapnnn MeceneB i^nn, no- 
CTaBMnn MHCTpyMeHTe 3a Mepeme yHyTpannter TonnoT- 
Hor 3paneH>a Meceu,a, o6nmnn o6nacTM jyroncTOHHo 
o^ MecTa cnymTama, 3aTMM nyT flo JyncHor MacMBa 
xao m CeBepHM MacMB. npM obmm mentaMa oTKpnnn 
cy y30pxe „py>KMHacTor Tna” 3a xoje HayHHnn,n HMcy 
6nnn cnrypHn ^a nn noTnny o^ OKcn,n,an,nje, BynxaHcxe 
axTMBHOCTM Mnu Monc,a,a roBope o npncycTBy Bo^e. 

Ha MeceneBoj noBpmMHM ocTana je MeMopnjanHa 
nnonnija ca HaTnncoM: „OB,o,e je noBex 3aBpmMO CBoje 
npBO MCTpancMBame Mecen,a. Hexa ce ^yx Mnpa y xojeM 
cmo ^omnn oflpa3M Ha >xmbot n;enor HOBenaHCTBa”. 

flocrnmylia Ano/io Mi/ici/ija 
i/i fla/be nepcneKTUBe 

3Hanaj Anono Mncnje 6 mo je orpoMaH 3a no- 
BenaHCTBO. HanMe, npBM nyT y MCTOpnjM, HOBex ce 
cnycTMo Ha noBpmMHy flpyror He6ecKor Tena m TaMo 
Bpmno HaynHa McnMTMBama m MCTpancMBama. Tokom 
mecT neTOBa Ha 3eMn>y je flonpeMTBeHO yxynHO 388,4 
%y30paxa MeceneBor Tna. MHoro6pojHM chmmh;m, neT 
nocTaBrbeHMx HaynHMx CTaHMu,a m orpoMHe xonMHMHe 
,n,pyrnx npMxyn7BeHMx MH(J)opMau,Mja oMoryhnnM cy 
,o,eTan>Ho yno3HaBaH>e ycnoBa Ha Meceu,y. Tcxhmhko- 
TexHonomxM hmbo xojn je Tpe6ano nocTuhn obmm 
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nporpaMOM flonpMHeo je onniTeM HanpeTKy y cbmm 06- 
nacTMMa Hayxe, a HapounTO y e;iexTpoHnn;n n ayTOMa- 
TMIJM. 

MHTepecoBaibe 3a MCTpa>xnBaH>e Meceua n ^a- 
Hac je BeoMa Bennxo. HaBe^MMo caMO HexoTinxo 
Haj3HanajHMjMX nnaHMpaHMx Mncnja: 

• janaHcxa Mncnja LUNAR-a, unjn 6m 3a,a,aTax 6mo 
npoynaBaibe 3eMTBOTpeca Ha Meceuy, MepeH>e TeMne- 
paType noBpniMHe Meceu,a m M3yuaBaH>e MeceueBor 
je3rpa m yHyTpaimte CTpyxType 

• janaHcxa Mncnja SELENE ( SELenologocal and 
ENgineering Explorer) nnjn 6m u,MZb 6mo M3ynaBaH>e 
nopeKTia m eBonyijnje Meceu;a 

• SMART I ( Small Missions for Advanced Research in 
Te-chnology I) je MeceueB op6MTep xpenpaH 3a 
TecTMpatbe kocmmhkmx dpo^OBa xojn cy y rniaHy ^a 
ce naHCMpajy xa MeceueBoj noBpniMHM 

• LunarSat Mission je EBponcxM npe^Tior MeceneBor 
MMxpo-op6MTepa xojn 6m npoynno no^ecHOCT Me- 
ceneBor ceBepHor no/ia 3a cneTaite noBexa 

a Tim he HOBenaHCTBo xpeHyTM y HOBa ncnn- 
TMBaiba Meceua m ,n;a tim he Hexe o# obmx Mncnja 3a- 
>XMBeTM m ypo^MTM mioflOM 3aBMCM npe CBera o# 
(J)MHaHCMjcxMx MoryhHocTM m noTpeha 3a obom BpcTOM 
MCTpa>XMBaH>a. O^roBope Ha OBa nnTaH>a ^ahe BpeMe. 


Jli/rrepaTypa 

• „Kocmmhxm BpeMennoB 5 ’, rpyjmja C.flBaHOBnh 

• „Kocmoc OTXpMBa TajHe”, MnnnBoj JyrMH 

• http://www.lpi.usra.edu/expmoon/future/future.html 

• http://www.lpi.usra.edu/expmoon/decision.html 

• http://www.lpi.usra.edu/expmoon/decision.html 

OBaj HTiaHax patjeH je no r pyxoBO^CTBOM ^p flejaHa 
yponieBuha m Hnxone BnTaca y oxBMpy npe^MeTa Me- 
TOflMxa HacTaBe m ncTopnja acTpoHOMnje. 


Race to the Moon - Natasa Gavrilovic 

This paper is an introductory account of the Apollo 
program and various mission within it. 



KapTa Meceija 


Jby6a3HOwhy: Andrees Allgemeiner Handatlas, 1 881 . rofli/ma 


TPKA KA MECEUY 
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YMeTHUMKa b 1/1 3 1/1 j a fla/iexe npoumocni CyHMeeor ci/icreivia (Jby6a3HOLijhy : NASA/JPL-Caltech) 


fopaH Fla bi/i h i/iTi 


Emo je niiaHeTa, 
a OHfla... 


ABrycTa 2006. ro^MHe Ha reHepa/moj cKynniTMHM Mel)y- 
Hapo^He acTpoHOMcxe yHMje rnacameM je ^OHeTa oflnyxa ^a ce 
ri/iyTOH BMine He CBpcTaBa Mel)y nnaHeTe CyHHeBor CMCTeMa. 3a 
je,n;He M3HeHal)eH>e 3a Apyre npnpo^aH crcjs, ^ora^aja, a/m Mo^fla 
je 6o>rbe KpeHyTM noneTxa... 

Hexa^a flaBHO, CBa He 6 ecxa Tena Koja cy Mema/ia CBoj 
nono>Kaj y o,n,Hocy Ha 3Be3,n,e, floOnna cy Ha3MB nnanema (/iyTa/m- 
u;a). TaxBMx Te/ia, bm^tbmbmx totimm okom 6mtio je neT: Mepxyp, 
BeHepa, Mapc, JynMTep m CaTypH. Y to , 0 , 06 a, 3eM7Ba ce HMje CMa- 
Tpa/ia nnaHeTOM jep ce BepoBa/io 3 a je OHa u,eHTap ceesa m a a ce 
CBe oxpehe oko me. CBoj, M 0 >xeM 0 pehn, npMBMTieroBaH no7io>Kaj 
3 eM 7 Ba je M 3 ry 6 M;ia paflOBMMa KonepHMKa m Ia/m/ieja, na je Taxo 
6 poj n/iaHeTa y CyHneBOM cncTeMy nopacTao Ha rnecT. 

BMjmjeM Xepme/i je npe Hexnx 225 ro^MHa TenecxoncxMM 
nocMaTpaHsMMa yoHMo je^Hy CBeT/iy Tanxy xoja ce TiaraHO xpe- 
Ta/ia y o^Hocy Ha 3Be3,o;e y no3a,n,MHM. McnocTaBMTio ce a je to 
ceflMa nnaHeTa CyHneBor CMCTeMa - YpaH. 

T)y3ene njau,M, ^Ba^eceT ro^MHa HaxoH XepmenoBor OTxpn- 
ha YpaHa, Te/iecxonoM oTxpMBa D,epec. Ca nepno^oM oOnTiacxa 
oxo CyHii,a 0 , 0 , CBera 4,6 ro^MHa Ha/ia3no ce Heme M3Mel)y Map- 
ca m JynMTepa. M LJepec je ro6wo CTaTyc nnaHeTe, a/in, y6p30 cy 
npoHa^eHa m flpyra Te/ia CTinnHe Be/mHMHe m y^aTteHOCTM, na cy 
acTpoHOMM o^/iyHMTm ^a LJepec m meMy cnnHHa Tena Hoce Ha3MB 
„Ma/ia nnaHeTa - acTepon,o;”. 

Cne^eha, ocMa n/iaHeTa, HenTyH, oTxpMBeHa je MaTeMaTnn- 
xmm (panyHcxMM) nyTeM. HaMMe, acTpoHOMM cy 3axjbyHn;in ^a 
ce panyHaTM m nocMaTpaHM nono>xajM YpaHa pa37inxyjy. OpaH- 
uycxn MaTeMaTHnap Yp6aH JleBepnje M3panyHao je me 6m ce mo- 
pano Hajia3MTM Te /10 xoje je y3pox yoneHMx npoMeHa, a HeManxn 
acTpoHOM JoxaH ToT(J)pMfl Ia/ie je to m noTBp^no Te/iecxoncxnM 
nocMaTpaH>MMa 1846. ro,n,nHe. 

Knajfl Tom6o je 1930. ro^MHe yonno Ha (J)OTorpacJ)CXMM n/io- 
naMa jom je^Hor nnaHa CyHHeBor cncTeMa m Taxo ce 6poj nnaHe- 
Ta noBehao Ha ^eBeT. Me^yTMM, y6p30 cy ce jaBnne n npBe cyMme 
^a Tim je to McnpaBHa o,o,/iyxa, ann je ri/iyTOH CBoj CTaTyc n/iaHeTe 
3aflp>xao CBe , 0,0 2006. ro,o,nHe. Y CTBapM, 036mtbhm yo,apu,n cy no- 
nejiM 90-mx ro^MHa nponuior Bexa OTXpnheM KajnepOBor nojaca, 
a HacTaBMTiM ce OTXpnheM o6jexTa xojM je jom Behn m ^azbM o^i, 
ri/iyTOHa (KceHa) 2003. ro^MHe. J \ a /in je m oh 3ac/iy>xno CTaTyc 
njiaHeTe? fla 6m ce npo6/ieM xojM je nocTajao CBe BehM pemMo, 
AcTpoHOMcxa yHMja je Ha 3ace,n,aH>y 2006. ro,o,nHe, o^/iynn/ia ^ a 
xoHaHHo ^ecJ)MHMme xoja Te/ia CyHneBor CMCTeMa Mory 6mtm nna- 
neme. 

Enn/ior je CBMMa no3HaT. Obo je ^MBaH npMMep xaxo Hayn- 
hmu;m y cxna^y ca hobmm MCTpa^XMBamMMa n OTXpnhnMa Memajy 
m ^onymyjy Teopnje m Mo^e/ie, jep fla HMje Taxo, HanpeTxa y Hay- 
u;m He 6 m hm 6mtio. 
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AHa Bpajoei/iTi 


lleT OCHOBHMX CTBapu Koje TeK 

Tpe6a fla ypafli/iMo y Ceen/ii/ipy 


JeflHOM ^eTeTy CBeMMpcxor ,0,06a, xitMre o CyHne- 
bom CMCTeMy M3 ,0,06a npe 1957. ce HMHe yncacaBajyliMM. 
KaKo cy Mano n>yo,M 3HanM. HMcy MManM nojMa o Be- 
timkmm ByjiKaHMMa m xaitoHMMa Mapca, nope# xojMx 
Moht EBepecT M3me^a xao 6pencyn>ax a BenMKM 
KaibOH xao japax nope^ nyTa. Haral)anM cy ^a BeHe- 
pa Mcnofl o6naxa xpMje Hexy MarnoBMTy i^yHrny, mtim 
M o>x^a cyBy, janoBy nycTMmy, oxeaH, mtim i^mhobcko 
H a7ia3MinTe xaTpaHa - cxopo CBe, M3rne,o;a, ocmm oHora 
niTo OHa CTBapHo jecTe: ^peBHa By/ixaHcxa nycTMita, 
cu,eHa HojeBor noTona y MCTonzbeHMM CTeHaMa. Ctim- 
xe CaTypHa cy 6Mne 6am TyncHe: ^Ba HejacHa npcTeHa; 
flOK ,0,aHaC BMflMMO CTOTMHe XMTtafla (J)MHMX npCTeHOBa. 
CaTejiMTM i^MHOBCxe n/iaHeTe cy timhmtim Ha Mane mh- 
cexTe, a He Ha pa3HOBpcHe npocTope npenyHe je3epa 
MeTaHa m npanntaBMx rej3Mpa. 

CBe y CBeMy, nnaHeTe cy M3rne,o,ane BeoMa Mane 
y to 06a, Mano Behe 03 Mpn>Mu,a cBeTnocTM. Y mcto 
B peMe, 3eMn>a je M3rne^ana mhoto Beha Hero hito M 3- 
rne^a ^aHac. Ha 3eMn>y hmko HMje rne,o,ao xao Ha nna- 
HeTy: nnaBM xnMxep Ha u;pHOM coMOTy, npexpMBeH 
TaHyniHMM cnojeM Bo^e m Ba3^yxa. Hmko HMje 3Hao 
^a je Meceu; CTBopeH y cyn,apy MnM jj , a cy ^MHocaypy- 
cm HecTanM y TpeHyTxy. Hmko HMje norayHO cxBaTMO 
^a HOBenaHCTBo nocTaje reonomxa CMna caMa no ce- 
6 m, cnoco6Ha 3 a Mema oxonMHy Ha rno6anHoj cxann. 
CBeMMpcxo 06a je o6oraTMno Ham norne^ Ha cbct n 
,o,ano HaM nepcnexTMBy xojy mm ca^a y3MMaM0 3flpaBO 
3a totobo. 

,0,06a CnyTH>Mxa, nnaHeTapHO ncTpancnBame 
je MMano HexonMxo CBeTnMx m MpanHnx cj>a3a. OcaM^e- 
ceTe cy, Ha npnMep, Morne npe,o,CTaBn>aTn TaMHy crpa- 
Hy. Ca^amitocT M3rne^a CBeTnnja: fleceTMHe coh^m m 3 
CBeTCxor cBeMMpcxor nporpaMa cy Her^e y CyHneBOM 
CMCTeMy, 0,0, Mepxypa ^o nnyTOHa. AnM cMameme 
6yi T ieTa, npexopaneita TpomxoBa m HenoniTOBaite 
u,M7BeBa cy 6an,nnn ceHxy Ha HACA-y. Haj6nance pe- 
neHO, AreHu,Mja npona3M xpo3 HajHecTa6nnHnjn ne- 
pMoji, TpaH3Mu,Mje OTxa^a je Hmkcoh cTonnpao Anono 
MMCMje Ha Meceu, npe 35 ro,o,nHa. 

„HACA HacTaBn>a ^a ce 6opn ca cBojnM M^eH- 
TMTeTOM,” xance Antony Janetos M3 Pacific Northwest 
National JIa6opaTopnje, nnaH National Research 
Council (NRC) o^6opa xojn je craBno no# nyny HA- 
CA nporpaM ocMaTpama 3eMn>e. a nn ce Ty pa,o,n 
o MCTpancMBaity CBeMMpa? O ncTpancnBamy noBexa, 
Hayxe, cnon>Hor CBeMMpa, CyHneBor CMCTeMa, cnejc 
HiaTnoBMMa m CTaHnuaMa, o pa3yMeBan>y OBe nnaHe- 
Te? 


Y npnHu;nny, Ta Harna npoMeHa 6m Tpe6ano jja je 
cpehHa oxonHOCT. HeMa BMrne po6oTM30BaHMx coh^m 
xoje neTe Ha CBe CTpaHe, CBeMnpcxn nporpaM BMine He 
nyTa xao noTpomeHM paxeTHM 6ycTep. npeflceflHMK 
George W. Bush je nocTaBMo jacaH u,n :n> y 2004 - xpo- 
hmtm Ha Tno Mecen,a m Mapca. Haxo K0HTp0Bep3Ha, Ta 
BM3Mja je ^ana HACA-m Hexn n;nn> xoMe Mory CTpeMM- 
tm. npo6neM je hito ce HMcy Hamnn cJtohaobm ,o,a cnpe- 
ne na^ „3M,o,a” xojn je Tpa,n,nn,noHanHo (Ma^a He 6am 
caBpmeHo) ihtmtmo Hayxy m nporpaM CBeMMpcxor ne- 
Ta ca noca,o,OM 0,0, npexopaneita Oyi^eTa. 

„BepyjeM ^a 3a Bac HMje hoboct ^a HACA HeMa 
napa 3 a ypa^M CBe hito ce o^ me Tpancn,” xance Bill 
Claybaugh , ,o,npeKTop HACA Oflen>eita 3a Gry,a,nje n 
AHanM3e. HoBau, He Tene 6am xao tchhm boaohmk y 
CBeMMpcxMM areHijnjaMa y flpymM 3eMn>aMa. 

NRC 6opflOBM nepMO^MHHo ce Mano noByxy m 
nMTajy ^a nn cy cbctckm nporpaMM nnaHeTapHor 
MCTpancMBama Ha ,o,o6poM nyTy. JlncTa u,Mn>eBa xojn cy 
flone HaBe^eHM ca6npajy mnxoBe npMopMTeTe. 

ripalieibe 3eiviJbi/iHe K/ii/iMe 

Ycpefl CBor y36y^en>a oxo bo>kh>m no Mapcy n 
cxM^amy Bena TajHM ca TnTaHa, n>y^M noHexa^ y3MMajy 
3^paBO 3 a totobo ^oca^aH ann xMTaH 3a^aTax Bo^ema 
6pnre o CBojoj nnaHeTM. HACA m Han;noHanHa 
oxeaHCxa m aTMoccJrepcxa aji,MMHMCTpau;Mja ( National 
Oceanic and Atmospheric Administration - NOAA) cy 
to Mano ncnycTnnn M3 CBojnx pyxy. V 2005. Janetoss 
NRC 6op a je HaBo^no ^a je „CMCTeM caTenMTa Ha mbm- 
u;m nponacTM.” CMTyau,Mja ce OH^a flo^aTHO noropma- 
na. HACA je npeHena 600 MnnnoHa ^onapa tokom 5 
roflMHa M3 nporpaMa 3 a 3eM7By Ha nporpaM 3 a rnaTn m 
CBeMMpcxe CTaHMu,e. Y Me^yBpeMeHy, rpa^ma cne^ehe 
reHepau;Mje National Polar-Orbiting Operational 
Environmental Satellite cncTeMa je npo6nna Oyi.ieT m 
Mopana je 6mtm cMameHa, 6e3 MHCTpyMeHaTa cym- 
tmhckm BancHMx 3a Mepeme rno6anHor 3arpeBan>a, pe- 
u;mmo ohmx xojn Mepe ,n,ona3ehe CyHneBO 3pa neme m 
o/i,na3ehe MHcJrpauipBeHO 3paneH>e. 36or Tora ^Ba^ece- 
Tax caTenMTa CncTeMa 3a nocMaTpame 3eMn>e CTMncy 
flo xpaja CBor pa^Hor Bexa npe Hero cto cy mm 3aMe- 
He cnpeMHe. HaynHMu,M m MHncemepM MMcne jj , a Mory 
yuMHMTM ^ a caTenMTM ^ynce pa^e anM CBe MMa CBojy 
rpaHMii;y. 

„MornM 6mcmo M3^pncaTM anM HaM je nnaH noTpe- 
6aH oflMax,” xance Robert Cahalan , mecj) Oflen>en>a 3a 
xnMMy m 3paneH>e y HACA Goddard Space Flight Centar 


BacnoHa 



1&&4 


flpi/mpeivia ofl6paHe ofl acTepoi/ifla 



K/n/iMa ce OHiirneflHO Melba, m/iTaibe je pa jii/i je y3poK 
ti/ix npoMeHa noeeK i/ijh/i to npnpo^aH 141/iKJiyc Hame 
nnaHeTe 


„He Mo>xe ce nexaTM p a ce caTenMTM noxBape.”Axo ca- 
TenMT npecTaHe ^a papm npe Hero hito ctmthc 3aMeHa, 
CTBapajy ce npa3HMHe y 3anMCMMa no,a;aTaxa na je Tem- 
ko ycTaHOBMTM pMTaM. Ha npMMep, axo Hexn hobmjm 
MHCTpyMeHT OTKpuje ^a je CyHu,e cBeT/iMje Hero hito je 
to Harnao npeTxoflHM MHCTpyMeHT, pa tim je to 3aT0 hito 
je CyHu,e 3aMcra nocTano CBeTjmje mtim 36or norpeuiHe 
Ka7m6pan;Mje MHCTpyMeHTa? Ako ce (j)yHxu,Mje caTe;m- 
Ta He npeK/ianajy y BpeMeHy, HayHHMijM Mo^a Hehe 
Mohn fla Ha^y o^roBop Ha obo. BeoMa u,eH>eHa JlaH^caT 
cepnja, Koja Ha^Mpe noBpuiMHy join 0 , 0 , 1972. MMa npo- 
6/ieM Beh ro^MHaMa, m Y.C. OfleTteite 3a norbonpMBpe^y 
je Beh Mopa/io ^a xynyje noflaTxe ca MH^MjcxMx ca- 
TenMTa £ a 6m npaTMjm npoflyxTMBHOCT yceBa. Hexe 
BpcTe no^aTaxa HMjeflHa Han,Mja He Mo>xe fla Ha6aBM. 
NRC 6opp Tpa>XM o6HaBH>aite M3ry67BeHMx cJioh^o- 
Ba, hito 6m o6e36e,n;M/io 17 hobmx MMCMja y Hape^Hoj 
fleijeHMjM, xao hito cy OHe 3a npahei te noBpuiMHa /ie- 
^a m HMBoa yrzbeH-^MoxcM^a, hito je cyuiTMHcxo 3a 
npeflBM^aibe xnMMaTCXMx npoMeHa m nocjiepwpa. DiaB- 
hm npo6neM je hito nocMaTpaita xtimmc npeflCTaBTtajy 
cpe^MHy M3Me^y pyTMHexor npaheita BpeMeHa (hito 
je cneu,Mja7iHOCT NOAA) m Hayxe (cneu,Mja7iHocT HA- 
CA). „riocTojM (JiyH^aMeHTanHM npohneM - hmxo 
HMje sa^y^xeH 3 a npaheite xtimmc,” xa>xe xuMMaTo/ior 
Drew Shindell ca HACA Goddard Institute 3a CBeMMp- 
cxe CTy^Mje. Oh m join HexM npe^/ia^xy pa ce B/ia^MHM 
pacnapnaHM x/iMMaTCXM nporpaMM xoHCOHM^yjy y He- 
xy caBecHy areHii,Mjy xoja 6m ce fleTaTBHo 6aBM/ia tmm 
npo6neMOM. 


Kao m ocMaTpaite xtimmc, o^hpaHa nnaHeTe 0,0, 
acTepoM^a je yBex Hexaxo 3anocTaB;i>eHa. Hm HA- 
CA hm EBponcxa CBeMMpcxa areHijnja (EC A) HeMajy 
o,n;roBopHOCT p a 3aycTaBe ncrpehTBeite. Haj6;in>xe 
TOMe je HACA-mh Spaceguard Survey , Tenecxon xojM 
xouiTa 4 MMTiMOHa ,n;o/iapa roflnmite m ocMaTpa npo- 
CTop 6/iM3y 3eM7Be pa 6m ona3Mo Te/ia xoja MMajy xn- 
TioMeTap y npeHHMxy, hito upepcTaBjba Be/iMHMHy 
xoja 6m flOBe/ia ,0,0 rnoha/me a He caMo pernoHajme 
xaTacTpo(J>e. Atim join yBex hmxo HMje ypa^no cncTe- 
MaTexo MCTpa>xMBaH>e Maitnx o6jexaTa xojM 6m flOBenn 
,0,0 peraoHa/iHMx yHMHiTeiba, a npou,eH>eHo je pa je oxo 
20 000 o6jexaTa Te Be/iMHMHe BeoMa 6/iM3y Haruoj n/ia- 
HeTM. He nocTojM „BMpo 3a CBeMMpcxo xaMeite” xojM 
6m npou,eHMO nperae m no^nrao y36yHy y c/iynajy no- 
Tpe6e. noTpe6HO je 15 ro,a;nHa nnn ^y^xe pa ce nsrpa^n 
op6pana , npeTnocTaBTBajyhn pa je TexHonornja cnpeM- 
Ha, a OHa to HMje. „AMepnxa TpeHyTHO HeMa HMxaxaB 
xoMnneTaH n/iaH ” xa>xe aeponmxeitep Larry Lemke M3 
HACA Ames HcTpa^XMBanxor U,eHTpa. npouuior Map- 
Ta, Ha 3axTeB KoHrpeca, HACA je o6jaBM/ia M3BeuiTaj 
xojM 6m Morao 6mtm noneTHa Tanxa 3a Taj n;iaH. no 
Toj aHa/iM3M, Tparaite 3 a TenMMa npenHMxa 0,0, 100 ,0,0 
1000 MeTapa 6m mot/io 6mtm ohaBTtaHO Large Synoptic 
Survey Telescope ( LSST ), MHCTpyMeHTOM Ha xoMe papm 




W: 



l/lfleje Xo/iMByACKMx pe^i/iTe/ba cy Beh pea/iM 30 BaHe, 
yMeTHi/mKa Bi/131/ija cy/^apa /leTe/muie Deep Impact ca 
KOMeTOM Tempel 1 


nET OCHOBHMX CTBAP1/I KOJE TEK TPEBA flA YPAflMMO V CBEMMPY 


BacHOHa 





K0H30pu,MjyM acTpoHOMa n KOMnaHMja (Hajno3HaTMja 
je Google). Ca^a ce pa,o,n Ha cxeHMpaity He6a y noTpa3M 
3a cbmm ihto ce xpehe mum TpenepM. npomjioMeceHHM 
M3BeniTaj LSST npojeKTa npou,eH>yje ,o,a 6 m ce Momo 
npoHahn 80 npon,eHTa Tena tokom je^He ,n;ei],eHnje, ofl 
2014 flo 2024. Ca ^o^aTHMx 100 MnnnoHa ,n,ojiapa 3a 
(J)MHMjy xajm6pan,njy, npou,eHaT 6 m Morao 6 mtm 90. Kao 
M CBaKM 3eMa7BCKM 6a3MpaH MHCTpyMeHT, JICCT MMa 
^Ba orpaHMHeH>a. lIpBO, MMa CBojy cjieny Tanxy: Te/ia 
xoja cy oflMax ncnpe,o, mjim M3a 3eM7Be Ha HbeHoj op6nTM 
- a to cy HajonacHMja Tejia - ce Mory nocMaTpaTM caMo 
y 30py MJiM npBM cyMpax, xa^a ce Jiaxo Mory M3ry6n- 
tm y CyHHeBOM cjajy. flpyro, MHCTpyMeHT Mo>xe npo- 
ueHMTM Macy acTepon,n;a caMo MH^MpexTHo, Ha ocHOBy 
H>MXOBor cjaja. OrpaHnneHe Ha bm^tbmbo CBeTno, npo- 
ueHe HMcy npeijM3He: HexM Bennxn ann TaMHM acTepo- 
m^ 6m ce Morao MacxMpaTM xao Majin ann CBeTao. JJ a 
6 m peniMO OBaj npo6jieM, HACA-mh tmm pa3Mnmjba o 
M3rpa,a,H>M MHc^pau.pBeHor CBeMMpcxor Tejiecxona ofl 
500 MMTiMOHa flojiapa xojn 6 m 6mo CTaBjbeH Ha op6n- 
Ty oxo CyHu;a. Oh 6m ona3Mo CBaxy npeTity 3eMjE>n, m 
npoynaBajyhn Tejia Ha pa3HMM TajiacHMM ,n;y}XMHaMa 
oh 6m oflpe^Mo H>MX0By Macy ca 20 npou,eHaTa Moryhe 
rpemxe. „Axo >xejmTe ,n,a pa^MTe xaxo Tpe6a, OH^a xo- 
pMCTMTe MH(J)pau I pBeHo 3paneH>e” xa>xe njiaHeTapHM 
HayHHMx Donald Yeomans M 3 Jet Propulsion Laboratory 
(/PL), xoayTOp M3BeniTaja. flpyro nnTaite je niTa ,n,a ce 
paflM axo je acTepon,n; Ha nyTy. 3Ha ce - jj,a 6m ra cxpe- 
Hyjin MopaTe My npoMeHMTM y6p3an>e 3a MnjiMMeTap 
no cexyH^M, je^Hy flen.eHnjy yHanpefl, 6 mjio ra yo,a- 
pMTe, rypaTe mjim rpaBMTaiiMOHO oftBjiannTe. Y 2004. 
ECA Near-Earth Object Mission CaBeTOflaBHM o,u,6op 
je npenopynMO TecT. npe/yio^xeHa Mncnja, no3HaTa 
xao JJ oh Kmxot, 0 , 0 , 400 MnnnoHa flonapa 6 m ncnannTia 
npojexTMTi ofl 400 xM/iorpaMa Ha acTepOMjj; m 6e/ie>xn/ia 
nocneflMu,e. OcTan,n M36aneHM excnjio3njoM 6 m yTMu,a- 
ji m Ha acTeponfl no npnHijnny paxeTe, ajin hmxo He 3Ha 
TanHO xojiMxo 6 m Taj yTMu,aj 6 mo CHa>xaH. OTXpMBan>e 
Tora 6 m 6njia niaBHa CBpxa MMCMje. „OTXpM7io 6 m ce fla 
jim (J)yHxu;MOHMme CTpaTerMja xnHeTMHxor yTMu,aja,” 
xa>xe Alan Harris M3 HeManxor Aerospace U,eHTpa y 
EepjiMHy. HayHHMu,M 6 m M3a6pa;in Teno Ha y^a;teHoj 
op6nTM Taxo ^a He 6 m mohio ,n,ohn Ha nyTaity cyo,a- 
pa ca 3eM7toM. npouuior npojieha ECA je 3aBpmnjia 
CTyzjnje o obom noflyxBaTy m o^Max ra o,o,7io;>xnjia 36or 
He^ocTaTxa HOBiia. lloTpe6aH je 3ajeflHMHXM Hanop 
HACA m Japan Aerospace Exploration Agency ( JAXA ) 
^a 6 m ce OBaj nnaH ocTBapMo. 

lloTpara 3a hobi/im >ki/ibotom 

npe CnyTHjMxa, HayHHmjn cy mmctimtim ^a je CyH- 
neB cMCTeM pajcxM BpT. OH^a ce noxa3ajio ,n;a 3eMjbMHe 
nnaHeTe nocecTpMMe HMcy noBOTBHe 3a hcmbot, ihto 
cy oTxpMTie coH^e MapMHep m Bmxmhx Mnax, y 3a,o,H>e 
BpeMe cy ce MecTa Moryha 3a >xmbot yMHorocTpynMna. 
Mapc noHOBO M3rne,o;a xao MecTo noro^HO 3a hcmbot. 
CaTeiiMTM cnojbHMx nnaHeTa, npBeHCTBeHO EBpona 
m EHu,eHa^yc, Msme^a ^a MMajy orpoMHa nofl3eMHa 



lloBpiiiMHa MeTeopi/iTa ALH84001 npoHafieHor Ha 
jy>KHOM no/iy KpajeM 1984. ro^i/iHe. fla j \ v \ ce y H>eiviy 
xpi/ijy flOKa3i/i fla je Ha Mapcy Hexa^a nocTojao 6apeM 
fipi/IMI/ITI/IBaH 06/ll/IK >KI/IBOTa? 


Mopa m ,o,ocTa MaTepMjana noTpe6Hor 3 a >xmbot. Hax 
6m m BeHepa Morna 6mtm noxpMBeHa oxeaHMMa. HA- 
CA Tpa>XM He npBeHCTBeHO opraHM3Me xao TaxBe, 
Hero 3Haxe H>nxoBor npomnor mtim ca^amiber npncy- 
CTBa. HajHOBMja MMcnja, Phoenix , nonena je y aBrycTy 
m Tpe6ano 6m ^a ce toxom CTie^ehe ro^MHe cnycTM y 
HeMCTpa^ceHe ceBepHe nonapHe o6nacTM Mapca. Y 
nMTaity HMje pOBep Hero neH^ep ca po6otcxom py- 
xom xoja Mo>xe ^a xona hcxohmxo u,eHTMMeTapa, jja 
6m npoyHMna nnMTxe Hacnare ne^a. Cne^ehM xopax je 
Mars Scientific Laboratory ( MSL ) or 1.5 MMTiMjap^e 30 - 
napa, poBep npe^BM^eH 3 a naHCMpaite xpajeM 2009. 
Ha Mapc he cneTeTM HaxoH ro^MHy ^aHa. nocTeneHO, 
HayHHMu;M he nceneTM ^a ce BpaTe noTpa3M 3 a hcm- 
BMM 6MhMMa MJIM HjMXOBMM OCTaiI,MMa. To^MHe 2013. 
ECA niiaHMpa ^a jiaHCMpa ExoMars rover , onpeMTBeH 
ca xeMMjcxoM 7ia6opaTopMjoM xao Bmxmht, m ihto je 
HajBancHMje, ca njiaT(J)opMOM 3 a 6ymeH>e cnocohHOM 
ji,a 6yuiM j],Ba MeTpa y ^y6MHy - ihto 6m 6mjio aobotbho 
A a ce npol)e OTpOBHM noBpuiMHCXM cjioj m flo^e ^o 
cjioja r^e cy opraHcxe MaTepMje Mo^a npe>XMBejie. 
HancajiocT, Ty CBe CTaje. HajBehM u;m7b 3 a BehMHy njia- 
HeTapHMx HayHHMxa - He caMo y oxBMpy noTpare 3a 
hcmbotom Hero m 3a MCTpa>XMBaH>eM u,e;ior CyHHeBor 
CMCTeMa - je a ce flOHecy CTeHe m npaumHa ca Map- 
ca a 6m ce aHajiM3MpanM Ha 3eMjbM. Hax m Majia xo- 
HMHMHa 6n ^onpMHejia oTxpMBaity TajHM o ncTopnjn 
nnaHeTe, xao ihto cy npMMepu,M xoje je ^OHeo Apollo 
to yHMHMHM 3a Mecei^. Byi,ieT HACA je njiaHMpao OBy 
cxyny MMCMjy 3a 2024 HajpaHnje, ajm Tpanax Ha^e ce 
jaBMo OBor jieTa xafl je areHii;Mja nonejia a pa3MaTpa 
M 0 ^M(J)MX 0 BaH>e Hexnx MSL jj , a 6m npMxynMjiM npM- 
Mepxe 3a eBeHTyajmy xojiexu;Mjy. 3a caTejiMT EBpony, 
npMopMTeT je op6MTep xojM 6m M3MepM0 xaxo H>eH 
o6jimx m rpaBMTau,MOHO nojbe pearyjy Ha JynnTepOBe 
njiMMexe Tanace. Axo flojie jie>XM Mope, noBpuiMHa he 
pacTM m cnyuiTaTM ce oxo 30 MeTapa, axo Mopa HeMa, 
OHfla caMo oxo MeTap. MarHeTexa oHMTaBaita m pa^ap 
6m Taxo^e ona3M7iM Mope, a xaMepe 6m HanpaBMTie Ma- 
ny noBpuiMHe xao npnnpeMy 3a eBeHTyajiHO bo3mtio. 
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3a TnTaH, npupo^HM HacTaBax 3a Texyhy KacMHM 
MMCMjy 6 m 6mo op6MTep m bo3mho 3a y3HMaH>e y3opaxa 
ca noBpniMHe. TMTaHOBa 3eMn>onnxa noBpniMHa ^aje 
MoryhHocT xopHuihema 6anoHa Ha Bpyh Bas^yx, xojn 
6 m ce noBpeMeHo cnyniTao a a y3Me y3opxe. Il,Hn> je, 
xance Jonathan Lunine ca YHMBep3MTeTa ApM30Ha a a 
ce „aHanM3Mpa noBpniMHa ^a ce bm^m nocTojn hm He- 
ihto ihto cyrepMine noneTax caMoopraHM3an;Hje, ihto 
je HaHMH Ha xojn je noneo m >xmbot Ha 3eMn>n.” OBor 
jaHyapa, HACA je xoHanHO nonena o36mtbho fla pa3Ma- 
Tpa OBe MMCMje. AreHu,Mja nnaHHpa ,n,a HanpaBM M36op 
M3Me^y EBpone m TMTaHa cne^ehe ro^HHe, Taxo fla 6 m 
coH,n;a 0 , 0 , 2 Mnnujap^e flonapa Moraa noneTeTM 3 a ^ece- 
Tax ro^MHa. flpyro Teno 6 m Mopano ^a nexa join 6apeM 
je,n;Hy fleijeHHjy. Ha xpajy, MO)Xfla he ce McnocTaBMTM ,n,a 
je >xmbot Ha 3eM7bM nnax je^MHCTBeH. Pa3onapaBajyhe, 
HeMa cyMme, a im to He 6 m 3HaHM7io ^a cy HanopM 6 m- 
tim y3anyo,HH. „Mmctimm ^a je acTpoOnonornja BMrne 0 , 0 , 
noTpare 3a >xhbotom,” xance Bruce Jakosky , ^npexTop 
U,eHTpa 3 a AcTpoOnonornjy Ha YHMBep3MTeTy Kono- 
paflo. To je Taxotje m cxBaTame pa3yMeBan>e pa3HOBpc- 
hoctm >XMBOTa xao m npe,a;ycnoBa 3a meroB HacTaHax 
M3 6e>xMBOTHe nnaHeTe npe 4 Mnnujap^e ro^MHa. 3aT0 
OBa noTpara HMje caMO 3a noTpara 3a ^pyrnM >xhbotom 
y xocMocy, Hero m ncTpancHBaite Hamer nopex/ia. 

06jaiuit>eit>e nocTaHKa nnaHeTa 

Kao m HacTaHax ncnBOTa, HacTaHax nnaHeTa je 
cnonceH npou.ec. JynMTep je HacTao npBM. fla nn je Ha- 
CTao no/iaxo, xao flpyre nnaHeTe nnn Harno xao Ma/ia 
3Be3jj;a? JJ a nn je CTBopeH flaTte o^ CyHija na My ce 
npHOnuncno, xao ihto meroB HeyoOnnajeH hmbo Tem- 
xmx e/ieMeHaTa cyrepnme - y xom 6m cnynajy Monc,n,a 
3HauM7io fla je Marne cBeTOBe M36au,M0 ca cbot nyTa? 
HACA JyHo op6MTep i^HHOBCxe nnaHeTe, nnaimpaH 



OcHOBHe Kopaxe cmo pa3yMesm, ocra/m cy caMO 
AeT/bM. .. 


3 a naHcnpame 2011, 6m Morao ^aTM o^roBope Ha OBa 
nMTama. Ohm xoje 3 aHMMa HacTaHax nnaHeTa Taxol)e 
Tpe 6 a a a npaTe Stardust MMCMjy, xoja je npom/ie ro- 
flMHe flOHena y3opxe npamMHe xoja oxpyncyje HBpcTO 
je3rpo xoMeTe. „Tex cmo 3 arpe 6 ann noBpiHMHy,” xance 
mecj) Stardust TMMa, Donald Brownlee ca YHMBep 3 MTeTa 
BamMHrTOH. „Stardust je noxa3ao r a cy xoMeTe CHanc- 
hm xonexTopn MaTepnjana M3 paHor 306 a CyHneBor 
CMCTeMa. Obm MaTepnjann cy OH^a cnaxoBaHM y ne,o; m 
onyBaHM.” JAXA nnaHHpa ^MpexTHo y 3 MMan>e y30pxa 
caMor je3rpa xoMeTe. 3eMn>HH Meceu, je jom je^HO Me- 
cto 3 a xocMo-apxeonornjy. Oh je oflaBHo 6mo BancaH y 
o 6 jamH>aBaH>y paHor CyHneBor CMCTeMa, noBe3yjyhn 
Mepema 6 poja xpaTepa ca no.o.au.HMa y 3 opaxa Apolla 
m pycxe JlyHe. Atim neH^epn M 3 1960-mx cy noceTnnn 
Mann #eo TepeHa. Ohm HMcy CTnrnn ^o Amtxch 6 aceHa, 
xpaTepa BennnnHe xoHTMHeHTa Ha TaMHoj CTpaHM, nnja 
CTapocT Monce HaroBecTMTM xa^a je 3ancTa 3aBpmeHO 
(J)opMMpaH>e nnaHeTa. HACA pa 3 MaTpa ^a po 6 oT flOHe- 
ce y 3 opax o^aTne. To 6m xoniTano oxo nona Mnnnjapfle 
flonapa. Je^aH xypno3MTeT je ^a cy acTepon^n rnaBHor 
nojaca HacTann npe Mapca, xojn je HacTao npe 3 eM 7 Be 

- HaroBeniTaBajyhn jj , a ce Tanac (JiopMMpaita nnaHeTa 
oxpeHyo xa yHyTpa, BepoBaTHO 36or JynMTepa. Ann 
fla nn ce BeHepa yxnana y Ty npeTnocTaBxy? „HeMa 
MH(J)opMau,Mja,” xance excnepT Doug Lin ca YHMBep3M- 
TeTa KanncJiopHMja, CaHTa Kpy3. „Je,a,HOCTaBHO HeMa- 
mo MHcJiopMau.Mja” Me^y CBojMM xncennM o6nau,MMa, 
npMTMcxoM m bmcoxmm TeMnepaTypaMa, BeHepa HMje 
6am Me^y HajnpnjaTe7BCxnjnM oxpyncemnMa 3 a neH^ep. 
NRC 6op a je y 2002. npenopyuno cname 6anoHa xojn 
6m ce npM3eM7BM0 ^obotbho ^yro ^a noxynn y3opxe a 
OH^a noByxao Ha xna^HMjy BMCMHy jj , a nx aHann3npa 
nnn nomaTte Ha 3eMn>y. CoBjeTCXM CaBe3 je nocnao 
6anoHe Ha BeHepy cpe^MHOM 1980-mx, m pycxa CBe- 
Mnpcxa areHii;Mja ca^a nnaHMpa hobm neH^ep. CTy^nje 
HacTaHxa nnaHeTa ce npexnanajy ca CTya,njaMa Ha- 
CTaHxa ncMBOTa. Jakosky to OBaxo o6jamn>aBa: „BeHepa 
je Ha yHyTpammoj mbmh,m HacTamMBe 30He. Mapc je Ha 
cnoTBHoj. 3eM7Ba je y cpe^MHM. A pa3yMeBame pa3nnxa 
Me^y obmm nnaHeTaMa je u,eHTpanHO 3a noTpary 3 a ncn- 
botom BaH Hamer CMCTeMa.” 

l/l 3 /ia 3 aK M 3 CyHHeeor ci/iCTeivia 

npe flBe roflMHe Bojai^ep coH^e cy npo6nne 6yi^eT. 
HACA, onajHa 36or HOBii.a, je pexna ^a he Moncji.a 
MopaTM ^a mx yxMHe. Obo ce HMje ^ecnno caMO 36or 
mMXOBe nonynapHOCTM y mnpoxoj jaBHOCTM. HnniTa 
mTo je 7Ly^cxa pyxa flOTaxna HMje oramno fla;te Hero 
ihto je Bojai^ep 1: a to je 103 acrpoHOMcxe jeflMHMu,e 

- 103 nyTa flan>e Hero mTo je pa3flan>MHa M3Me^y 
CyHu;a m 3eMn?e. Oh ce ya,an>aBa jom 3.6 AJ cBaxe 
ro^MHe. Bo^MHe 2002. nnn 2004. oh je ymao y MncTe- 
pM03Hy rpaHMu,y CyHneBor cncTeMa, trc ce cy^apajy 
o^na3ehe cyHneBe HecTMu,e m ^ona3ehn MHTepcTe- 
napHM rac. Ann Bojai^ep je HanpaBTteH 3 a npoynaBa 
cnon>He nnaHeTe, He Me^y3Be3flaHM npocTop, m meroBe 
nnyTOHMjyMcxe 6 aTepnje ce nonaxo npa 3 He. HACA je 
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n n oh i/i p 10 Ha nyTy Ka 3Be3jjv\ Afifle6apaH, nyT Koji/i Tie 
Tpajam npeKO 2 Mi/mi/iOHa rofli/ma. 

Ayro pa3MmiDBa7ia o cnaH>y coH^e n NRC M3BeiiiTaj o 
conapHoj (J)M3mii;m 2004. je je noApncaBao y tom u,nn>y. 
CBeMMpCKM 6pO A 6m MepMO KOTIMHMHy aMMHOKMCe/IMHa 
y Me])y3Be3AaHMM HecTnn,aMa a a 6m ce BM^e/io kotimko 
cnonceHnx opraHCKMx MaTepMja Aona3M M3BaH cMCTeMa. 
Oh 6m Taico])e Tpancno uecTMiie aHTMMaTepnj e Koje cy 
Mome HacTaTM y MMHnjaTypHMM n,pHMM pynaMa nnn 
TaMHOJ MaTepMJM, Kao M MCTpa3MBaO KOCMMHKe 3paxe 
m Kaxo cnpenMTM HjMxob yTMu,aj Ha 3eM7BMHy KTiMMy. 
CBeMMpCKM 6pOA 6m TaKo^e npoBepMO jja nn odnnnotn 
Me])y3Be3AaHM npocTop noceflyje MarHeTHO non>e, hito 
6m MMano orpoMHy ynory y pat)aH>y 3Be3Aa. CoH^a 6m 
Moma a a pa^M Kao MMHnjaTypHM CBeMMpCKM Te/iecKon, 
Bpmehn KocMononiKa ocMaTpaita 6e3 nomer yTMu,aja 
npaniMHe y CyHueBOM CMCTeMy. Morao 6m ncTpancn- 
tm TaK03BaHy Pionner aHOMannjy - Heo6jaiiiH>nBy 
cnny Koja je ^e/iOBa/ia Ha a B a 6poAa, Pionner 10 m 11 
- m 03HanMTM MecTo Tji,e CyHneBa rpaBMTau,Mja flo- 
bojjvl yjjajbene cBeTnocHe 3paKe y cJ)OKyc, Kao TecT 
AjHHiTajHOBe Teopnje penaTMBHocTu. HayuHnijn 6m 
mottim js, a ycMepe coH^y Ha odnnnoty 3Be3Ay EncnnoH 
EpM^aHM pa^M 6on>er MepeH>a, MaKo 6m Tpajano jje- 
ceTMHe xMTtafla roAMHa a a ce CTnrae TaMo. J\ a 6m OBy 
coHAy nocnann ctotmhc acTpoHOMCKMx jejjmmAija a a- 
TieKo, m to y TOKy >kmbothot BeKa Bojaijepa, tj. H>eroBe 
n/iyTOHMjyMCKe 6aTepnje, 6m 3Hannno a a 6m 0Ha Mopa- 
n a jj a ce Kpehe 6p3MHOM oa 15 A} roAnmite. Onn,nje 3a 
obo cy: Be/iMKa coHAa Ha johckm noroH ca HyKTieapHMM 
peaKTopoM, coH^a cpeAH>e BennnHe Ha johckm noroH ca 
n/iyTOHMjyMCKMM reHepaTopoM, nnn Mana coH^a Koja 
6m KopMCTMTia conapHO je^po. Bennxe (36 000 kmtio- 
rpaMa) m cpeAH>e (1000 KnnorpaMa) MMCMje cy nnaHn- 
paHe 2005. 0 , 0 , CTpaHe TMMOBa Koje cy bo^mtim Thomas 
Zurbuchen ca YHMBep3MTeTa MnunraH m Ralph McNutt 
ca IJoh XonKMHc YHMBep3MTeTa 3a npnMeiteHy cJ)M3M- 
Ky. MnaK, MMCMja ca ManoM cohaom MMa HajBMme maH- 
ca jj a 6ya,e ocTBapeHa. ECA-mh Cosmic Vision nporpaM 
cajja pa3MaTpa npe^nor Mel)yHapoAHor TMMa HayuHn- 
Ka Koje npeji.Bo^M Rogert Wimmer-Schweingruber ca 
YHMBep3MTeTa Knn y HeMauKoj. HACA 6m ce TaKol)e 
Moma npM^py^KMTM obom npojeKTy. ConapHO jeApo oa 


200 MeTapa niMpMHe 6m mottio jj a hocm 500 Knnorpa- 
Ma TeniKy coH^y. HaKOH naHcnpaita ca 3eM7Be, OH^a 
6m npBo KpeHyna Ka CyHijy, npndnnncaBajyhn ce hito 
je BMiiie Moryhe - naK yHyTap MepKypoBe op6MTe - ^a 
6m je jaKo CyHueBO 3paueH>e ojj6ajjvmo. EIonyT cypcjie- 
pa, coHfla 6m ynpaBn>ana CBojMM KpeTaiteM Harnityhn 
ce Ha je^Hy nnn Ha Apyry cTpaHy. Etpe Hero hito 6m 
npoiHTia JynMTepoBy op6MTy, OA6an,nna 6m jeApo m y3 
noMoh MHepu;Mje „OTKnn3ana” Aan>e. MmKeibepn Tpe- 
6a Aa AM3ajHMpajy aobotbho naraHO jeApo m npBo ra 
TecTMpajy Ha Man>e aM6nn,no3HMM MMCMjaMa. „TaKBa 
MMCMja, 6m/io jja je boam ECA mtim HACA, je cneAehn 
TiorMHaH KopaK y HarneM MCTpa^KMBaity cBeMMpa,” 
Ka>Ke Wimmer-Schweingruber. „HnaK, cBeMMp je 
MHoro BMHie oa OBar Manor, Manor KOMiimnyKa KojM 
MCTpancyjeMo.” OneKMBaHa u,eHa je oko 2 MMnMjapAe 
Aonapa, yK7ByHyjyhM TpouiKOBe paAa tokom TpM a^- 
u,eHMje. HcTpancMBaite Apy rMX nnaHeTa je noMorno 
n^yAMMa jja cxBaTe KaKo ce 3eMn>a yKnana y BenMKy rne- 
My, a MCTpancMBaH>e Harue Me^y3Be3AaHe OKonMHe he 
yHMHMTM MCTO TO 3a U,eO CyHHeB CMCTeM. 


JI^TepaTypa 

• Scientific American 


5 Essential Things To Do In Space 

i Ana Brajovic 

This is an acconut of five important projects in Solar 
system exploration which should be accomplished in 
the near future. 
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Hi/mona Boxti/iTi 

flpyniTBO acTpoHOMa Cp6nje 


llpBO Hauie oiiMMni/ijcKO 3/iaTO 


Je^aHaecTa no pefty Mel)yHapoftHa acTpoHOM- 
cxa o/iHMnnjafta n Hanie neTBpTO ynemhe Ha moj je 
penpe3eHTau,njn Cp6nje ftOHe/io ftyro npn^KeTBMKBaHn 
pe3ynTaT - 3/iaTHy Meftamy. OcBojeHe cy ftBe 37iaTHe 
Meftame, ftBe 6poH3aHe, Kao n cnen;nja7iHa Harpafta 3a 
Haj6o^>n TeopnjcKM fteo. 

Jl pyrn no Be/innnHn rpaft CBeTa, a HajBehn rpaft 
y HHftnjn, MyMBaj 6no je oft 10. fto 19. HOBeMhpa 
2006. roftHHe ftOMahnH, OBe 3a Hamy 3eM7By 3/iarae, 
Me^yHapoflHe acTpoHOMace onnMnnjafte. 

Penpe3eHTan,nja Cp6nje je Ha OBoj onnMnnjaftH 
ynecTBOBana ca thmom oft 7 zbyftn. npeftCTaBHnijH y 
jyHHOpCKoj KaTeropnjn cy 6n/in: HaTama flparoBnh 
(3/iaTo), Jlyxa Mn/inheBnh (3/iaTO n cnen,nja;iHa Harpa- 
fta) n A/ieKcaHflap Bacn7BKOBnh (6poH3a). npeftCTaBHn- 
n ,n y ceHnopCKoj KaTeropnjn cy 6 htih: MBaHa U,BnjoBnh 
(6pOH3a) n Cracja CTaHnmnh. CBn yHeHnn,n MaTeMa- 
TnnKe rnMHa3nje y Beorpafty. Ham Han,noHa7iH n tom 
cy npeftBOftnan ftp C/iohoftaH HhhkobhB (Actpohom- 
oca oncepBaTopnja Beorpaft, npeftceftHHK Han,noHa ji- 
Hor acTpOHOMCKor onnMnnjcKor KOMnTeTa) n HnKona 
Bo:>KHh (HcTpa^KnBanKa CTaHnn;a nerann;a, ceKpeTap 
Han,noHa7iHor acTpOHOMCKor o/inMnnjcKor KOMnTeTa). 

CaMoj o/iHMnnjaftH cy npeTxoftnne jeftHoroftnmme 
npnnpeMe y MaTeMarnnKoj rnMHa3njn, HapoftHoj 
oncepBaTopnjn, Ha KaTeftpn 3a acTpoHOMnjy, y McTpa- 
>KHBaHKoj cTaHnu,n neranu;a. Tokom tox roftHHy ftaHa 
ca cbhm 3anHTepecoBaHHM yHeHnu,nMa je noHajBnme 
paftn/ia PaTOMnpKa Mn/iep ann n BopaH naBnnnh, 
Coma BnftojeBnh, OiohoftaH HnHKOBnh n ayTop obhx 
peftOBa. 

Y jyHy Meceu;y 2006. roftnHe, HaKOH obhx TeMe- 
7 lhhx npnnpeMa, 0ftp>KaHa je Han,noHa/iHa acTpo- 
HOMCKa o/inMnnjafta, TaKMnneme HajBnmer paHra y 
Cp6njn HaMemeHO yHeHnn,HMa ochobhhx n cpeftmnx 
niKona. HaftnoHa/ma o/iHMnnjafta je KOHu;nnnpaHa ft a 
no (J)opMn noftceha Ha Mel)yHapoftHy o/inMnnjafty, Tj 
fta ce cacTojn n3 Tpn ftena - TeopnjcKor, npaKTHHHor 
n nocMaTpanKor. neT Haj6o7Be n/iacnpaHnx ynecHn- 
Ka (3 jyHnopa n 2 ceHnopa) Ha obom TaKMnnemy cy 
oflaOpaHH fta npeftCTaBTBajy Cp6njy Ha Mel)yHapoftHoj 
ojiHMnnjaftH. 

Meflaibe u 6/ii/iLieBi/i 

3a OBy rpyny o,aa6paHHx peiipeseHTaTHBaija ycjie- 
ftnno je neTo ca hhtchshbhhm npnnpeMaMa. npBO 
JleTma niKona „OftBpaheHnn,a 2006.” y opraHn3au,njn 
AcTpOHOMCKor ftpyuiTBa „Py])ep BoiHKOBnh“, a 3amM n 


npnnpeMe y OKBnpy Jlenter ceMHHapa acTpOHOMnje y 
HcTpa>KnBaHKoj cTaHnu;n neTHnn;a. Tokom /ieTa ce Ham 
tom oflTiHHHO npnnpeMno 3a nocMaTpanKn n npaKTnn- 
hh fteo TaKMnnema. fleo Kojn je HajKOMn/ieKCHnjn n 
Haj3axTeBHnjn. Haynnun cy ft a ce CHa/ia3e Ha hoBhom 
H e6y, ft a KopncTe Te/iecKone, Kao n fta o6pal)yjy fto6n- 
jeHe nocMaTpanKe pe3y;rraTe. 

3axBa;tyjyhn mo6h;ihhm Tene(J)OHnMa n MHTep- 
HeTy, BecT o ycnexy ce BeoMa 6p30 npomnpnna, 6yK- 
Ba/mo, no u,e/ioM CBeTy. Y6p30 cy none/ie fta npncTH>Ky 
necTHTKe CMC-om, a KpeHynn cy n no3HBH HOBHHapa. 
CBe je Ky/iMHHnpano ftoneKOM Ha aepoftpoMy „HnKo/ia 
Tec/ia”, y3 neBame xnMHe CpBnje (PaTOMnpKa Mn/iep), 
n nHTepBjye HOBHHapnMa. B;mn;eBH Ha CBe CTpaHe. Kao 
A a flonasn HeKa Hama cnopTCKa eKnna ca ycnemHor 
TaKMnnema. 

MHane, Ha XI onnMnnja^n je ynecTBOBa/io 18 Ha- 
u;noHa7iHnxpenpe3eHTaii I nja. 0,0, Pycnje , 0,0 HH^oHesnje, 
ofl Kopeje , 0,0 Bpa3n;ia, 0 , 0 , HemKe , 0,0 KnHe. TaKMnneme 
je 6n;io opraHH30BaHO y flBe KaTeropnje - jyHnopcKoj 
n ceHnopCKoj. Pe3y;iTaT je noceBHO Ba>KaH, y3HMajyhn 
y o63np ^a ce y mhotom 3eMmaMa CBeTa acTpoHOMnja 
H3ynaBa Kao noceBaH npe^MeT, a y Pycnjn nocToje n 
cneu,Hja7iH30BaHe cpe^me mKo/ie 3a acTpoHOMnjy. Ko 
Hac ce acTpoHOMnja n3ynaBa y OKBnpy reorpacJ)nje 
nnn cJ)n3HKe ca no HeKonnKo neKu,nja, a ,n;eTa7BH0 
TeK y neTBpTOM paspe^y cpe^me mKo/ie npnpoflHO- 
MaTeMaTOHKor cMepa n to y OKBnpy npe^MeTa cJ)n3HKe. 
Hamn TaKMnnapn cy je^nHn flo^np ca acTpoHOMnjoM 
nMann Kpo3 cneu;nja7iHe npnnpeMe 3a OnnMnnjaji.y, a 
y ihkotih he ce ca h>om cycpecTH TeK Kpo3 ^Be nnn Tpn 
roflnHe. KaKaB im 6n pe3y;rraT 6no a a je cnTyau,nja 
Apyrannja. 

TaKMnneme Koje ce cacTojn 0 , 0 , Tpn (J>a3e (Teo- 
pnjcKn, nocMaTpanKn n npaKTnnHn ^eo) 6n/io je 
no^je^HaKo HanopHO n 3 a TaKMnnape n 3a Bo^e tomo- 
Ba. Sa^aTaK Bo^a TnMOBa je 6no fla nope^ 3aBpmHnx 
npnnpeMa 3a tom ynecTByjy y pa^y >Knpnja, Kao n ^a 
npeBo^e sa^aTKe. Obo je 3Hanniio ^a ce 3a npeBOfl sa^a- 
TaKa ycTaje y 5 yjyTpy, a a ce noc/ie nspa^e 0 , 0 ; CTpaHe 
ynecHHKa, pa^n Ha npeme^y mnxoBnx pa^OBa. 

KaKo ce aouijio flo oBfle? 

Ho KaKo je CBe y CTBapn 3anoneTo. npe ji.eceTaK 
ro^nHa npocj). ftp JeneHa MnnorpaftOB-TypnH je 3ano- 
nena KOMyHnKau,njy ca opraHH3aTopnMa Me^yHapoftHe 
OTiHMnnjafte, ann n npnnpeMy ycnoBa 3a paft y Hamoj 
3eM7Bn. TaKo je, Kao pe3ynTaT npocJ)ecopKnHnx Hano- 
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pa, 2002. roflMHe opraHM30BaHa npBa ce/ieKijnja (He 
MO>Ke ce pehn TaKMMHeme) Mel)y no7ia3Hnn;nMa npo- 
rpaMa acTpoHOMnje McTpazKMBaHKe cTaHmje YIcthia- 
n,a, Kojn cy Haj3aMHTepecoBaHMjM cpe,n,H>omK07H];n 3a 
acTpoHOMMjy. Ha OBoj ce7ieKu,njn pa^MTiM cy Mn/iaH 
TinpKOBnh, BpaHMcnaB CaBnh, Mrop CMonnh, Hmko- 
71a Mn/iyTMHOBnh m ayTop obmx pe,n,OBa. Kaxo cy no- 
7ia3HMU,M y HCTpa>KMBaHKOj CTaHMUM CpeflftOIHKO/mM, 
Morao ce o,n,a6paTn caMo ceHMopcKM ,n,eo TMMa. O^a- 
6paHM cy Mnxanno HydpoBnh m Mapxo CmmohobmIi, 
Kojn cy Ha HarneM npBOM ynernhy y3 MMHMMa/iHe npn- 
npeMe ocBojn;in ^Be 6poH3aHe Me^azbe. Bol)a eKMne Ha 
0/iMMnnja,a,n je 6mo Mrop CMo/inh. 

Maxo je noneTaK 6mo Ao6ap, Beh Hape^He ro,n,n- 
He 36or npoO/ieMa y Hamoj 3eM7BM HMje Mor/ia 6mtm 
odaBTBHa ce7ieKu,Mja, hmtm je 6wio yc/iOBa 3a ofl/iasax 
Ha Mel)yHapoflHy onMMnMja^y. Me^yTHM Ta ro,n,nHa je 
noc/iyacMTia 3a 6o^e opraHM30BaH>e flOTaflamiter 3Ba- 
HMHHor Te/ia 3a opraHM30BaH>e ynemha Harne 3eM7Be Ha 
Me^yHapoflHoj onMMnMja^M (AHPAO) m 3aneTaK 3Ba- 
HMHHe KOMMcnje flpyniTBa acTpoHOMa Cp6nje 3a OBa 
nMTaH>a - HauMOHa/mor acTpOHOMCKor onnMnnjcKor 
KOMMTeTa. Cbo obo BpeMe npe^ce^HMUia obmx Te/ia 
m r/iaBHM noKpeTan cbmx npon,eca je 6nna npo(j). flp 
Je/ieHa Mn/iorpa,n,OB-TypnH. 

npBa HaijnoHa/ma acTpoHOMCKa o7iMMnnja,a,a je 
oflpzKaHa Ha npnpoflHO-MaTeMaTMHKOM (J>aKynTeTy y 
Eeorpa^y y jyHy 2004. ro^MHe. 3a,o,aTKe cy cacTaBMTin 
m nper/iefla/m npo(J). flp Je/ieHa Mn/iorpaflOB -TypMH, 
Mrop CMo/inh m noTnMCHMr OBor TexcTa. Te ro^MHe cy 
tmm Cp6nje m U,pHe Tope hmhmtim C/ioOo^aH OnceHMu,a 
(cpe6po) m Yporn flennh (6poH3a), a Bot)a TMMa je 6 mo 
B na^a BeHnmeK. 

ripen nyT i/i jym/iopi/i 

HaKOH Apyror ynemha Ha 07inMnnja,a,n Beh ce op- 
raHM30BaH0 pa,n,n Ha npnnpeMaMa cbmx 3anHTepecoBa- 
hmx yneHMKa, a yK7ByHyjy ce m yHeHmjn ochobhc niKo/ie 
xao KaH^M^aTM 3a jyHMopCKM fleo TMMa. Y npnnpeMa- 
Ma ca^a ynecTByjy m hobm npeflaBann, nonyT ftp Ha^e 
nejoBMh, PaTOMMpxe Mnnep, TaTjaHe JaKinnh, BopaHa 
naBMHMha, xao m ^oTa^aniHjM ynecHMijn 07iMMnnja,a,a m 
flpyrn CTy^eHTM. Te, 2005. ro,n,nHe, y neKMHry, Cp6njy m 
U,pHy Bopy npe^CTaBZba no npBM nyT tmm canniteH m o,o; 
ceHMopa m 0 , 0 , jyHMopa. JyHMopCKM ^eo TMMa cy hmhmtim 
HaTarna flparoBnh, MaTMja Mm/iobmIi (6pOH3a) m JlyKa 
Mn/inheBnh (6pOH3a), a ceHMopcKM Coma MaHoj/ioBnh 
m Yporn JaHKOBMh. Tmm cy npe^BO^Mne npocj). flp JeneHa 
MM/iorpaflOB -TypMH m TaTjaHa JaKinnh. 

HaKOH jom ^Be Me^aTte M3 neKMHra, m Beh yxo- 
flaHor HanMHa pa^a ca 3aMHTepecoBaHMM yHeHMu,MMa 
tokom roflMHe, Kao m pa3pal)eHe ce/ieKu,nje, ycne^nna 
je 3/iaTHa Me^aTta. Pe3y;iTaT npe CBera caMMx yneHM- 
Ka, na OH^a m cbmx ocrajinx 7By,n;n KojM cy Henocpe^HO 
pa^MTiM ca H>MMa, ann m cbmx ohmx KojM cy ro^MHaMa 
pa^MTiM, y 6mtio Kojoj cJ)a3M, Ha ijenoKynHOM npou,ecy 
pa3Boja acTpOHOMCKor o/iMMnnj cKor noKpeTa y Hamoj 

3CM7bM. 



EKi/ma Cp6i/ije Ha OTBapaH^y XI MehyHapoAHe acTpo- 
HOMCKe omi/vim^jafle 

nocjie ceera 


JS , aHM no noBpaTKy ca Hame 3/iaTHe O/inMnnj a^e 
cy 6 mtim McnymeHM MHTepBjynMa m rocTOBamMMa Ha- 
mnx o/inMnnjan,a Ha pa3HMM e/ieKTpoHCKMM Me^njMMa 
m y HOBMHaMa. Bp/io je 6 mtho mTO cy HOBMHapM obo 
cxBaTM/iM Kao Ba>KHy BecT. Me^yTMM Ba>KHO je fla Ha- 
ynHe TeMe m pe3ynTaTM Hamnx HaynHMKa n By^yhnx 
HaynHMKa 6y,n;y a^eKBaTHO 3acTynzbeHe CBaKOflHeBHo. 

3a pe3ynTaTe obot TMMa 3ac/iy>KHM cy obm M/ia^M 
TtyflM KojM cy 6 mtim cnpeMHM ^a Meceu;MMa npoynaBajy 
HayKy Kojy HeMajy npM/iMKy ^a yne y hikotim, KojM cy 
>KenenM ,o;a Be>K6ajyhM sa^aTe m KopMCTehM Te/iecKone 
ca3Hajy HemTO hobo. Me^yTMM 3a OBaKaB pe3yziTaT 
3acny>KHe cy m KBajiMTeTHO opraHM30BaHe npnnpeMe, 
yxo^aHM tmm ibyn;M KojM je bo^mo npMnpeMe, Kao m 
MCK ycTBO y npMnpeMamy ^ocaflacmMX acTpoHOMCKMX 
penpe3eHTaTMBau,a. 

nope,!], ocTa/ior obo je 6M/ia M3y3eTHa npMTiMKa jj , a 
ce Ha nMu,y MecTa yno3Hajy Konere M3 u,enor CBeTa. JJ, a 
ce ca HbMMa nopa3roBapa o TOMe HMMe ce acTpoHOMM 
6aBe y CBaKoj o^ 3eMa;ta, a/m m ^a ce pa3MeHe MCKy- 
CTBa o HanMHy M3ynaBaH>a acTpoHOMMje y mKo/iaMa n 
pa^y ca Ha^apeHMM yneHMu;MMa. 


Our first olimpic gold - Nikola Bozic 

This is a description of the XI international astronomy 
olimpyad on which Serbian team obtained his first gold 
medal 


flPBO HALUE O/l 1/1 Mfl I/I J CKO 3J1ATO 
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ayTop: flywaH BynKOBi/ifi, o6jeKaT: M31 (AHflpoMefli/ma ra/iaKci/ija), i/mcrpyivieHT: TAJ1 200K, anapaT: DSLR Canon EOS 
300D 



ayrop: AymaH ByHKOBi/ifi, o6jeKaT: M27 (flaivi6en iwann/ma), n/iecTo: ripefloe KpcT, i/iHcrpyivieHT: TAJ1 200K, anapaT: 
DSLR Canon EOS 300D 
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ayTop: Jby6oivmp l^ypi/ 11111 /iFi, o6jeKaT: Ml 6 (Mar/n/ma Opao), MecTo: l/lra/io, flaTyn/i: 18. jy H 2007, i/mcrpyivieHT: Orion 
1 20 ED dublet (semi-APO) + William Optics 0,8x Field Flattener , MOHTaxta: Skywatcher EQ6 Pro Skyscan, anapaT: 
Canon EOS 20D HeMOfli/i(|>i/iKOBaH, eKcno3i/ii4i/ija: 8x 90" ISO: 1600 



ayTop: /by6oivu/ip ljypi/nw/ili, oOjexaT: 1C 21 1 8 (BeiuTi/mja r/iaea), MecTo: l/lra/io, flaTyivi: 25. HoeeiviOap 2006, i/mcrpy- 
MeHT: Teneo6jeKTUB Canon EF 200 mm L II USM + Canon EF 1,4x Te/ie-eKcreHflep , MOHTawa: Skywatcher EQ6 Pro 
Skyscan, anapaT: Canon EOS 20D HeMOflU($)i/iKOBaH, eKcno3UMi/ija: lOx 60" ISO: 1600 
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SUNCKV SISTKM 


Heliocentricni ili 
geocentricni sistem? 


V e<f ii VI veku p.n,e, Piiagora je imeo 
prctpostavku da Zcmlja nijc ravna vcc 
okrugki; kasnijc je grcki filozof Aristotel 
(3 $4 -3 22, p.n,e.) ustvrdio da se £irav svcniir 
sastoji od niza kriscalnih kooccntricnih kruinica 
n;t kojima su siiKsknc planctc, sa Zcmljoni 
u s red lsi u. Spolja se nalazi sfera ncpoknetnih 
zvczda, savrscna i ncpramcnljiva. Prcma ovom 
iiiudelu pjstojaio je sedam planefa, buduei da 
je plane tom smairano svako nebesko ce]o koje 
sc krodc nczavisno o d ncpokrctnih zvczda. Sfoga 
su pored Mcrkuru, Ventre, Mstrsa, Jupkera i 
Satuma, planeuma smactani i Sun re i Mt^c. 
Srcdistc vasionc hi la je Zcmlja. 

U to doba asteroid i i planele Unm n Nepiun i 
] Huron nisii hill poznark hudud suvise si mi da hi 
sc mogli vidcti golim okom. 

Creki astronom Hi park iz Nikeje, koji jc ziveo 
izmedu 1 90. i ! 20, p.n.e,j obavio je detaljdja 
proucav'aaja planet a. Njcgov rad nascavio jc i 
prosirio iimogo kasnijc drugi grcki uauenik, 
Prolemej (ok n 100-17$, n.e,) h koji je sloiena 
kretanja planeta uncljiva pri duzem posmacranju 


objasnio predsravivSi ih sopsTvenini shcemam 
knigova. 

Kasnijc, posit pada Rimskug cstrsiva krajem 
IV veka n.e.> Evropa prolazi kroz period 
ekonormko-kulrumog razdvajanja i velike 
poLificke iiestabilnoslk u kome jc ulagano iriaiu 
napora da se pros ire prethndno srecena znanja, 

U rasponu od osamsto godina prave prcstonicc 
naukc i kul lure bili su Bagdad i Damask a rie 
Rim i Anna kao u anci£ko doba. 

U Evropi pocetkom renesanse erkva jc sprccavala 
proucavanju pri rod nog sveta, radijc sc ukrccuei 
inerafiziekoj spoznajk Sro se x\£c astronortiije* 
erkva sc cvrsto driala odbranc Aristoiclovog 
sistema, preuzetug i kod Ptultmtju, po kujcni je 
Zemlja s red i 5 re svemira, 

Prolcmcjsko shvacanjc sadrzalo jc ozhiljne greske 
ii predvidanjn polozaja plant ta; le greske jc bilo 
izuzerno resko odbraniri h i bile su porrebne nove 
ideje. 



A ri state l&v itticnj 

Snagpm ivag ugl-edn Aristatcl ( 334 — < 3 * 

modrl? Siinfti'tig satemn mi gpim>Q ft. 


Kopernikova revolueija 


Jcdan od imiicnika koji su poki 
greske proiemejskog sisrema hj^ 
Kopcrnik (1 473-1 543). On jc 


Pmmanje Sunfomg sistem* t t.*rrm£ 

A risto (th wk$-p folrmirpSra hipoftM, su Zemlj&m u 
tnrdtiw SunfcvQgsitttma; B) Kompromhni mpdri koji 
jf rasifh Tikv Rmhs\ prrmti bam se fife pUnete. mm 
Zjrmlje, nkree'u oita Sunca: C) Kftprr. nikov model* p&tpuna 
helinceniri/iin. 
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22 . p.n.e.) rr z&£ttfiij “_/> 
\00 gpdina. 


jiali dii Jimliziniju 
n je Nikola 
licno ohavio 


^ Mcrkur 




KepUrm* tiiptiht* of 
]&hm Kepler je bio uftt 
ufite§tm posmafratija t 
pianeta, 


hmjna posmatranja 
inora posmatmci pc 
coga je uded ih odv; 
Sml&vog sistcma n 
Zciulja. Mcdurim* 
hdiocenmzma h plai 
clipticne ncgo roa Jc 
oncinogiicib da sc 
phnera na nebu s p 
feojc jc prcdvidala P 
icorija. 

Neocekivmia z\ 


Godine 1 572. uoce. 
ncocckivana a&tront 
pojava; om jc pom< 
ray.bijanjii arisrorcln 
prcma kojima je sfir 
savrsciia i nepromei 
veoma sjajno cdo pi 
Kasiopejc. Astmnoi 
pob&aj i utkrili da j 
moglo biri ohliznja 
ono sto danas nazlv 
zvezdii, kuja jc dob 
zve^danoe neba> un 
Brahe ( 1546 - 1601 ) 
pobzaja zvezda na i 
nenadmasna. 

Stffri instrument! 

A rmihnw fjkm iz XV/, 

slicfin instruments b wji 
izra/una ptiiaziij zvczAt. 


Auiac CBeivmpa - T)aH/iyKa Paiji/iHi/i 

PfeflaBan: Moho n MaH>aHa, BaTpoc/iaBa JIncnHxor 12, Eeorpa# 
216 CTp, TBpfl noBe3, 6oraTo n/iycTpoBaH 
npeBena - TnjaHa MaxcnMOBnh 

To^nHa 2009. npomameHa je 3a MeljyHapoflHy aeTpoHOMexy ro- 
A MHy. M KOft Hac ce nnaHnpajy 6pojHM floratjajn kojk he obmm 
noBO^OM 6 mtm opraHM30BaHn. Kttnra Koja ce nojaBn/ia y MapTy 
2008. y realty „Moho m MaitaHe”, AT/iac CBeMnpa ^aje ofl/mnaH 
yBOfl 3a npaheite ^emaBaiba tokom „acTpoHOMcxe” ro^MHe. 

AcTpoHOMnja je, HaKOH M3y3eTHor pa3BMTxa xojn je flo^xn- 
Be/ia y noc/ie^ita neTnpn Bexa, hobm MM/ieHnjyM flonexana y cj)a3n 
HapoHMTo 6oraToj oTxpnhnMa. OBaj Bennxn nnycTpoBaHn bo^mh 
npena3n xpynHHM xopau,HMa ncTopnjy acTpOHOMnje, 0 , 0 , xa^a je 
Iajinnej, noneTxoM XVII Bexa, ynepno xa He6y CBoj flyphnH , 0,0 
ftaH-flaHac. 

Kpo3 Tpn nejiMHe HTa/mjaHcxn acTpocj)H3HHap TJaH/iyxa 
PaHii;nHM npeflCTaBTta o^TinnaH yBOfl y cbct acTpOHOMnje, acTpo- 
cJ)M3nxe n xocMonornje. 

Y yBO^HOM fle/iy HHTa/iau, he npoHahn CBe o CyHneBOM 
cncTeMy, CyHijy, 3eM7BH n n/iaHeTaMa, xao n ocHOBHe nojMOBe 
3 a pa3yMeBaH>e acTpOHOMnje. AyTop HaBo^n n 3HanajHa 
MCTpa^xMBaiba Hehecxnx Tena n nojaBa xao n pe3y/iTaTe 
Hajycnenmnjnx noTpara 3a >xmbotom y CyHHeBOM cncTeMy. 

Pl3na3ehn M3 CyHHeBor cncTeMa PaHii;nHn y ^pyroM ^e- 
Tiy aTTiaca yo3Haje HnTaou,a ca y^aTteHMM oh/iacTMMa xocMoca, 
SBes^aMa n ra/iaxcnjaMa. Kopax no xopax npe/ia3n ncTopnjy 
acTpOHOMnje, CTBapaita ca3Be>x^a, HacTaHax SBes^a, ochobhc 
nocTaBxe xocMo/iornje o6janm>aBajyhn n c/io>xeHnje (J>eHOMeHe 
nonyT upHe pyne n cti. 

Tpehn ^eo je pe3epBncaH 3 a ohjannteifca ocHOBa nocMa- 
Tpaita y xpaTxn npnxa3 MHCTpyMeHaTa 3a nocMaTpaite. Y3 no- 
Moh Mana ayTop ^aje c/inxy He6a, cbmx ca3Be>x^a xao n xopncHe 
MHc^opMannje o TOMe xa^a n xaxo Mo>xeTe pa3a3HaTn rnaBHe 
3Be3,oia noMohy xojnx ce oflpeljyje no/io>xaj ca3Be>x^a Ha He6y. 

EoraTo n^ycTpoBaH AT/iac CBeMnpa je bo^hh Bennxor cJ)op- 
MaTa xojn he 6 hth 3aHMM>rbnB mnpoxoj nnTananxoj nyd/miiM 6e3 
o63npa Ha y3pacT, 0 , 0 , ocHOBau,a , 0,0 CTy^eHaTa, 0 , 0 , ohmx xojn >xene 
fla Hayne ocHOBe acTpoHOMMje , 0,0 ohmx xoje 3aHMMajy ^eTaTBHMjM 
no^ann M3 oh/iacTM acTpOHOMnje, acTpocJ)M3Mxe m xocMonomje. 


BacnoHa \20' 


Caflpxcaj 

CONTENTS 

KOMEHTAP 


Bna^aH He/ie6oHOBnh 

Haj... hoboctm M3 acrpoHOMnje 3a 2007. 158 

Top rated news in astronomy for year 2007. 158 


CTPYHHI/I PAflOBI/l PROFESSIONAL PAPERS 

CnjiBaHa Hmco/infr 

CnoHOBCKe cyp/ie mtim OrydoBn nocTama 162 

Elephant or Pillars of creation 162 

Je/ieHa neTpoBnh 

OflaKne HaM flo/iase BMCOKoeHepreTCKe kocmmhkc 


necTHije? 168 

The origin of the high energy cosmic particles 168 

OreBO IIIeraH 

KaneHflapn 172 

Calendars 172 

Can>a flaHM/iOBnh 

XnrcoBO no/ne 180 

The Higgs field 180 

MBaH Bojnnnh 

EHnrMa SS 433 184 

The puzlle of SS 433 184 

HaTania raBpn/iOBnh 

Tpxa xa Meceu,y 188 

Moon race 188 


AHa EpajoBnh 

lleT ochobhmx CTBapM Koje Tex Tpe6a fla ypa^MMo y 


CBeMMpy 196 

5 essential things t odo in space 196 

Hnico/ia Bo>KMh 

Hanie npBO o/inMnnjcKO 3/iaTO 202 

Our first olimpic gold 202 


HE5ECKATEJ1A 

BopaH llaBMHMh 

fAJlEPI/IJA 

HOBA l/!3flAhbA 


CniflKa ca HacnoBHe CTpaHe: 
L^i/iKiiyc cyHHeee aKTMBHOCTi/i 


fe 


* 


1 ^ . * * 



. V# J A* 




r .*■- > 

_*■-# A- i A 

f 

* 4k**, 


. XfT + 

* 






Aktmbhoct CyHija y nepno^y 1996 - 2006 ro,a,nHa. 
CHMMaK M3 1996. roflMHe je npBM ca /ieBe CTpaHe, 
MaxcMMyM aKTMBHocTM je 2001. ro^MHa (cpe^MHa) 
a CHMMaK M3 2006. ro^MHe je Ha flecHoj CTpaHM. 
(JBy6a3Homhy: EIT m Steele Hill (NASA GSFC)) 
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6poja je 180 a MHapa. ripeTroiaTa 3a MHOCTpaHCTBO je 20 eBpa. IIpeT- 
nnaTy ynnaTMTM Ha >KMpo panyH 6poj: 205-29948-66. 
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